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PRIZE-WINNING MOVIE 


SHOWS 


MAKE 


PASTURE ACRE EQUAL FOUR 


One pasture acre—renovated, fertilized, and sown improved 
forage varieties—can produce much meat and milk four 
acres did before. This prize-winning Case educational motion 
picture and companion take-home booklet show how 
with ordinary farm equipment. 


AND TAKE-HOME BOOKLETS 
AVAILABLE WITHOUT CHARGE 


TEACHING AIDS contribution more 


prosperous and enduring agriculture, the 
Case Company has prepared more than sixty 
educational, non-advertising movies, 
films, booklets, posters, study outlines, etc. 
Freely available farm and civic clubs, in- 
structors, agents, etc., films are loaned 
and printed matter furnished without charge. 
Ask your Case dealer branch for the latest 
visual aids catalog which describes each and 
tells how order. Always order enough book- 
lets that each member the audience may 
take one home. Case Co., Racine, Wis, 
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bulk tank takes the 
work out loading 
400 gallons 


good farm labor pre- 
mium today, savings time and 
labor are proving one the 
most important benefits bulk milk 
handling Stainless Steel farm 
tanks. 

The experience Rockacres 
Farm, Lewisburg, Va.—owned 
Hugh Hutchinson—demon- 
strates how work that formerly in- 
volved lot heavy lifting and time 
can done easily minutes with 
the help Stainless Steel cooling 
and holding tank. 

Milk from cows moves from the 
milking parlor through Stainless 
Steel pipes 500-gallon Stainless 
Steel tank. Tanker pick-ups are 
made every other day. 

Farm Manager Oliver Keith states 
that takes few minutes 
transfer 400 gallons milk from the 
tank the truck. Bulk milk han- 
dling not only saves time for the 
farmer and milk hauler, but the 


UNITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEEL WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STAINLESS STEEL 


SHEETS STRIP 


3-699 -A 


TAKE 
FROM THIS. 


PLATES BARS 
PIPE TUBES WIRE 


work also much simpler and does 
not require strong back. 

addition these time and 
labor savings, Rockacres Farm has 
found that the bacteria count 
milk handled this manner aver- 
ages considerably lower than the 
permitted maximum. 


Name 


BILLETS 
SPECIAL SECTIONS 


Street 


manufacturers who fabricate bulk milk equipment for farm use. 


OLIVER KEITH, manager 
Rockacres Farm, 
checks the quantity 
milk the 500-gallon 
storage tank which 
lined with Stainless 
Steel. Pick-ups are 
made every other 


MILKING PARLOR 
Rockacres Farm relies 
heavily Stainless 
Steel, too. Milk enters 
Stainless teat cups and 
passes through Stainless 
pipe the Stainless 
Steel cooling 
ing tank. Sixt y-five cows 
are now milked daily, 
and the herd being 
greatly enlarged. The 
increase herd size 
made possible through 
the use these modern 
methods milk pro- 
duction. 


United States Steel—through 
extensive research and contact with 
its customers who manufacture tanks 
like this—has acquired much infor- 
mation this type operation. 
glad send you details 
without obligation; mail the coupon 


below. 


Agricultural Extension Section 
United States Steel Corporation, Room 2817-V 
625 William Penn Place, Pittsburgh 30, Pa. 


Please send me free literature about farm bulk milk equip- | 
ment. Send information to: | 


Company | 
City Postal Zone State | 
United States Steel is a steel producer, not a bulk milk equip- | 
ment fabricator. Your request, therefore, will be sent to j 


—OLIVER KEITH, Manager, Rockacres Farm, Lewisburg, Va. 
AGRICULTURAL ENGINEERING for November 1953 


CONTENTS FOR NOVEMBER, 1953 


Vol. 34, No. 


CONTROL EQUIPMENT FOR INFRARED POULTRY BROODING 
James Stanley and Vernon Baker 


PROCEDURE FOR THE DESIGN FARM MACHINE 
Robert 


LETHAL EFFECT ELECTRONS INSECTS 
INFESTING WHEAT AND FLOUR 
Baker, Oscar Taboada, and Wiant 


FLOW PATTERNS AIR THROUGH GRAIN DURING DRYING 
Tappan Collins 


SUPPLEMENTAL IRRIGATION SANDY SOILS MICHIGAN 


RUNOFF FROM CONSERVATION AND NON-CONSERVATION 
WATERSHEDS 
Allis 


WATER RIGHTS AND ADMINISTRATION WITH RESPECT 


AGRICULTURAL ENGINEERING 


Established 1920 


754 


755 


759 


761 


766 


SOIL AND WATER CONSERVATION 769 
Busby 
IMPROVEMENTS THE L-SHAPED FENCE STAPLE 782 
George Stern 
NEWS SECTION 784 
Note: AGRICULTURAL ENGINEERING is regularly indexed by Engineering 
Index and by Agricultural Index. Volumes of AGRICULTURAL ENGINEERING, 
in microfilm form, are available (beginning with Vol. 32, 1951), and 
inquiries concerning purchase should be directed to University Microfilms, 
313 N. First St., Ann Arbor, Mich. 
INDEX ADVERTISERS 
Aeina Ball & Roller Bearing Co. 737 Link-Belt Co 733, 771 
Bearings Co. of America 773 Mechanics Universal Joint Div., 
Blood Brothers Machine Co 732 Borg-Warner Corp. 745 
J. I, Case Co 2nd cover Milsco Mfg. Co 791 
Caterpillar Tractor Co 743 Morse Chain Co 747 
Cc ‘er Cor 736 New Departure, 
per Seasnemana Co 735 Div. of General Motors 3rd cover 
Dayton Rubber Co 738, 739 Raybestos-Manhattan, Inc., 

Dee & Co 742 Manhattan Rubber Div 746 
~secetion Chain Co 734 Rilco Laminated Products Co 781 
Douglas Fir Plywood Assn 791 Ronald Press Co : 789 

Eaton Mfg. Co 748 Russell, Burdsall & Ward 
Fafnir Bearing Co 740 : Bolt & Nut Co ; 779 
General Electric Co 785 Spraying Systems Co. 792 
Hyatt Bearings Div., tow Mfg. 
General Motors Corp 744 Timken Roller Bearing Co ith cover 
Ingersoll Products The Torrington 731 
Borg-Warner Corp 750 U.S. Steel Corp 729 
International Harvester Co 74l Van Huffel Tube Corp 77 
Kohler Inc. 775 
Koppers Co., Tar Products Div 787 Weyerhaeuser Sales Co 783 
Libbey-Owens-Ford Glass Co, 749 Wisconsin Motor Corp 790 


AGRICULTURAL ENGINEERING 
and published monthly the American 
Society Agricultural Engineers. The 
editorial, subscription and advertising 
departments are the executive office 
the Society, 505 Pleasant St., St. Jo- 
seph, Michigan (Telephone: 3-2700). 


OLNEY and Publisher 


ADVERTISING REPRESENTATIVES 


100 North LaSalle St. 
Tel. CEntral 6-2184 
New York 17: BILLINGSLEA 
420 Lexington Ave. 
Tel. LExington 2-3667 


SUBSCRIPTION Price: $4.00 a year, plus 
an extra postage charge to all countries 
tou which the second-class postage rate 
does not anniv: to ASAF members any- 
where, $3.00 a year. Single copies (cur- 
rent), 40 cents each. 


Post Orrick ENTRY: Entered as second- 
class matter, October 28. 1933. at the 
post office at Benton Harbor, Michigan, 
under the Act of August 24, 1912. Addi- 
tional entry at St. Joseph, Michigan. 
Acceptance for mailing at the special 
rate of postage provided for in Section 
1102 Act of October 3, 1917, authorized 
August 11, 1921. 


The American Society of Agricultural 
Engineers is not responsible for state- 
ments and opinions advanced in its 
meetings or printed in its publications; 
they represent the views of the indi- 
viduals to whom they are credited and 
are not binding on the society as a whole. 


TitLe: The title AGRICULTURAL ENGI- 
NEERING is registered in the United 
States Patent Office. 


CopyRIGHT: Copyright, 1953, by the Amer- 
ican Society of Agricultural Engineers 


Reprints may be made from this publi- 
cation on condition that full credit be 
given AGRICULTURAL ENGINEERING and 
the author, and that date of publica- 
tion be stated. 


AGRICULTURAL ENGINEER- 
ING is a member of the 
Audit Bureau of Circu- 
lations. 


OFFICERS AND COUNCIL 
THE ASAE 


H.N.STAPLETON . . . Councilor 
RALPH PALMER Secretary 


a 

Rowe, 

2 

= 

° 

z 

ven 

AM 

hig 


Need high capacity bearing that’s compact? 


here’s how leading chain saw manufacturers 


get with NEEDLE BEARINGS 


Leading manufacturers chain saws rely Torrington Needle 

Bearings because their high capacity and their small size. 
Needle Bearings have been performance-proved chain saws 

doing every type work—on small farm wood lots and 


heavy duty commercial logging. 


chain saw engines—on main shafts well wristpin 
and crankpin positions connecting rods—on sprocket 
assemblies and drives, the Needle Bearing’s small size permits 
reductions size and weight surrounding parts, making 
possible overall compact design. Its low coefficient 


friction and remarkable ability retain lubricants 
produce maximum power output. 


Torrington Needle Bearings have become 
throughout industry since their introduction 
nearly twenty years ago. Having the highest rated load 
capacity relation size any anti-friction bearing, 


Needle Bearings are especially valuable where 
space limited. 


Why not find out how the Needle Bearing can benefit 
your product. Our engineers will glad assist you. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


/ CORPORATION 
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Trade-marks leading chain saw manufacturers whose products enjoy the benefits 


‘of the Needle Bearing. 


CORP 


4 
TORRINGTON BEARINGS 


it’s the NEW needle-bearing Series LI2N 
Universal Joint 


you need joint that’s compact and sturdy— for transmitting rated For torque loads common on: 


3300 torque inch pounds* this new needle-bearing Series L12N 
precisely 


FARM 
IMPLEMENTS 


Mowers, corn pickers, 
small combines, 
etc. 


You can order joints only with standard slip-type hubs for 
round square shafts. you can get complete assemblies similar 
other Blood Brothers’ catalog models. Swing diameter only 
the L12N easily clears space. Joints are available either factory pre- 


packed with lubrication fittings. 


CONSTRUCTION 
MACHINES 


Road graders, heavy 
dump bodies, ete. 


Tough, accurate forgings plus rigid standards assure 
excellent performance and long life. 


Why not get these advantages for the products you build? Investigate 
the top-quality, competitively-priced Series today! 
*For rule-of-thumb estimates, figure approximately per 100 RPM. 
SMALL 
INDUSTRIAL 
TRUCKS 


and other applica- 
tions. 


BLOOD BROTHERS machine division 


Rockwell Spring and Axle Company 
ALLEGAN, MICHIGAN 
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International Harvester HMC-20 Cotton Strippers are four Link-Belt auger-conveyors for positive, unob- 
structed delivery bolls kick-beaters. Link-Belt roller chain and sprockets are also used for power transmission. 


There’s substitute for “total engineering” 
screw conveyors 


LINK-BELT integrates all 
components give you the right 
screw conveyor for your machines 


Here’s how “total engineering” works for you when 
you buy Link-Belt Screw Conveyors. First, Link- 
Belt conveyor specialists analyze your needs—then 
recommend the right components. That means you 


get the exact type and size for your particular 
requirements engineered suit your needs. 


addition, Link-Belt Screw Conveyors are 
rately made for easy assembly and smooth, long-life 
operation. They help make your farm machinery 
designing task easier, more flexible. 

Ask the Link-Belt office near you for any engineer- 
ing assistance you need. 


Link-Belt builds augers and screw conveyors for farm machinery all types 
Forage 


SCREW CONVEYORS 


LINK-BELT COMPANY: Fxecutive Offices, 307 N. Michigan Ave., Chicago 1 
To Serve Industry There Are Link-Belt Plants and Sales Offices in Prin- 


Grain Feed grinders 
cipal Cities. Export Office, New York 7; Canada, Scarboro, Ont.; Australia, 


loaders 
Sydney; South Africa, Springs. Representatives Throughout the World 
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Important 
agricultural machinery 


Diamond-Equipped Cockshutt Har- 
vester-Combine made Cockshutt 
Farm Equipment, Ltd., Brantford, Can- 
ada, one Canada’s leading farm 


manufacturers. 


Unlike machinery used factories, under regular super- 

vision, farm machinery must withstand long hours 

continuous daily operation exposed dust, dirt and moisture. 
Throughout the years modern farm equipment- 

development, Diamond Roller Chains have proven their long-life 

reliability, high maintained efficiency, and smooth operation. 
When redesigning adding new models, the 

assistance provided our experienced engineering 

staff can help you save time selecting correct 

drives. Catalog 649 mailed request. 


CHAIN COMPANY, Inc. 


W here High Quality is Traditional 
Dept. 616, 402 Kentucky Ave., Indianapolis Ind. 
Offices and Distributors All Principal Cities 
Refer classified section your local telephone 
directory under the heading CHAINS CHAINS-ROLLER 
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your requirements involve the transmission 
power farm tractors, and you are thinking 
terms performance, dependability and 
long service, more than likely you'll 
choose Clark Transmissions. They have 
been favored automotive manu- 
facturers for more then 
century ... ample evidence, 
believe, that “it's good business 

business with CLARK." 


CLARK EQUIPMENT COMPANY Buchanan, Michigan 


Other Plants: BENTON BATTLE CREEK AND JACKSON, MICHIGAN 


PRODUCTS CLARK TRANSMISSIONS AXLE HOUSINGS TRACTOR UNITS FORK TRUCKS and 
TOWING TRACTORS ROSS CARRIERS POWRWORKER HAND TRUCKS POWER SHOVELS 
ELECTRIC STEEL CASTINGS GEARS and FORGINGS FRONT and REAR AXLES for TRUCKS and BUSES 
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Chrysler Power 
provides modern 
solution age-old 
problem irrigation 


Early last summer, the owner 
this 640-acre farm near Williams- 
burg, Virginia, decided irrigate 
120 acres. Taking his water from 
the nearby James River, irri- 
gated acres corn, acres 
soy beans. Water was pumped 
the rate 960 gallons per minute, 
fourteen hours day, seven days 
week. Each acre required ap- 
proximately 36,000 gallons. 

The results were astounding. 
Not only did this farmer save his 
crops during especially dry 
summer, but his corn and soy bean 
yields actually increased 100% 
over the year before. each case, 
1952 was considered normal year. 

What this farmer did with his 
Hale Model CIRV Pump demon- 
strates again the effectiveness 
Chrysler Power. Here the 331- 
cubic-inch displacement Model 
V-8 Engine used because the 
manufacturer wants great power 


SLE, 


Photo courtesy Hale Fire Pump Company, Conshohocken, 


with light weight, continuous, 
economical operation. 
Manufacturers find Chrysler 
Engines ideal for almost any 
equipment requiring extra power 
without extra weight. Manufac- 
turers also find they can order 
engines equipped Chrysler 
meet the needs the equipment 
and their customers. For example, 
Chrysler Engines can supplied 
with gasoline, natural liquid 
propane gas burning carburetors, 
standard gear-driven front ends, 
volt electrical system. 
Chrysler Industrial Engines are 
not expensive. Production line 
methods, adapted specialized 
industrial engine building, provide 
custom-built engine mass- 
production prices. See Chrysler 
Industrial Engine Dealer, write: 
Dept. 0000, Industrial Engine Division, 
Chrysler Corporation, Trenton, Michigan. 


Industrial Engines 
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(8 SERIES + Light duty, one 

rection bell thrust bear- 
ing. Fie? seet. Fiat races. 
Sreeze ball reteiner . .. 
30 sizes to 3%" 1D, 


1000 SERIES Light *y bell 
thrust beering. Fict seet. 
Grooved races. Pressed 
reteiner. Matric stenderd... 
26 sizes 10 te 125 mm. LD. 


hrest eletch relocee bear- 
ag. Banded. Pre-lvbricated. 
T-type, off impregnated 

rene aisvres can- 
end quie!, 


Providente @ Richmond Rochester San Franchce Seattle Syracuce Traston © Utica © Woterbury © Worcester. See your classified ‘phone directory for addresses 


LUTCH 


SERIES Light duty, one 
direction bell thrust beer- 
ing. Flat seat. Flat roces. 
Pressed steel retainer... 


1300 SERIES « Medium duty 
bell thrust bearing. Greeved 
races. Pressed steel or bronze 
Garge sizes) retainer... 23 


Thrust Bearing 
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SERIES © Light duty, one 
Geection thrust beering. 
Piet seat. Greeved races. 
Pressed tiee!l retainer .. . 


1400 SERIES Medium duty. 
Greeved races. Spherical 
seat. Pressed steel or brenre 
Gerge sizes) retainer... 23 
metricsizes 10te 140mm.i.D. 


SPECIAL BEARINGS © Faciti- 
Counsel thet brings you 
the expert technical aid that 
hes ticked meny eof in- 
dustry’s toughest bearing 


SERIES Medium duty 
thevet bearing. Grooved 
reces. Pressed sieel er 
brenze (ierge sizes) retainer 


W SERIES Case hardened 
end ground fiat washers 
for various and 
Specer applications. Slip 
it. 38 sizes to LO. 


Just Name Your Need 


Whatever mechanized you make 
whether large, rugged, fragile, heavy 
must operate high speed, low 
water, acid under extreme temperature 
dust conditions, will its job better, more efficiently 
and more economically bearing equipped. 
that lends itself hearing applications the 
thrust type—Aetna has the answer can come with 
pronto. years thrust bearing know-how 
assures this. inquiries invited. obligation. Aetna Ball 
and Roller Bearing 4600 
Schubert Ave., Chicage 39, 


is versattie—con mase-pre- 
duce vital ports in almost 
lmitiess sizes and shapes— 
to yeur most execting met- 
ellurgicel, folerarce end 
finish specifications. 


€ SERIES © Medium duty bel 
thrust bearing. Banded. Fle 
teat. Greeved races. Fe 
semplement of baile . . 
40 sises te 34%" 


SERIES Ball thrust 
reteiner, One 
pressed steel, 

type cone... 79 tach sizes 


catalog. Contains epecifice- 
tlens on Aetne’s complete 
tine—vite! technical refer- 
ence date on bearing volec- 
thon, load capacities, lwbrica- 
care and 
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Aetna 
Precision Bearings and Parts for Every Branch 


New Dayton V-Belt 
Designed take Reverse Bend 


With the use increasing number drives 
and pulleys the development new farm imple- 
ments, has frequently been found practical 
employ back side idlers the V-Belt drives. Tre- 
mendous stresses and strains, however, are inflicted 
the V-Belt result the tortuous reverse- 
bending when employed this manner. 

Early experiments proved ordinary V-Belts were 
completely inadequate for this type operation. 
V-Belts designed withstand either tension 
compression alone suffered excessive breakage 
when subjected the stresses became 
clear specialized V-Belts were needed withstand 
the punishment meted out the back side idlers. 


meet the rugged requirements such farm 


*T.M. Back Side Idler 


implement drives, Dayton Agricultural engineers 
developed the Dayton (Back Side Idler), 
designed and processed take the rigors 
reverse bending right stride. 


The Dayton has proved the answer 
the problem. Test after test—in the laboratory 
and the field—has paid tribute the built-in 
stamina its unique design construction. Because 
the sections the B.S.I. were designed specifically 
withstand the stresses both tension and com- 
pression, they flex easily, without undue heat build- 
from the reverse bending. This special con- 
struction assures greater endurance 
life than ordinary V-Belts. Added strength as- 
sured because the high tenacity cords, which form 
the sinews the V-Belt, are laid straight across 
the belt guarantee smooth and even pulling 
power. Thoro-bonding the cords, Dayton’s 
exclusive process, forms V-Belt remarkable 
strength. 


| 
j 
| 
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designing drives with immovable centers where 
periodic adjustment necessary, even though the centers 
are fixed, the use Dayton especially recom- 
mended. Where small diameter pulleys are required, this 

Dayton V-Belt has been equally successful transmitting 

power meet all demands. 


More and more, design engineers are specifying the 
Dayton Back Side Idler V-Belt. Manufacturers, too, are 
including the Dayton standard component part 
new equipment insure longer life, dependable power, 
freedom from excessive breakage, and lower replace- 
ment cost. 


The Dayton B.S.I. typical example how Dayton 
Agricultural Engineers and Dayton research work hand 
hand with original equipment manufacturers and design 
engineers solve the problems encountered farm 
machinery development. 


you are confronted with back side idler power 
problem—or agricultural V-Belt question—call our 
Agricultural Engineers for help. letter, wire, call 
will bring Dayton representative place the entire re- 
sources our Agricultural Original Equipment Division 
your service. 


Agricultural Sales Engineers Chicago, Moline, 
New York, San Francisco, Cincinnati and St. Louis 


Reader Reference Service 


for complete information all types 
Agricultural V-Belts, send for new- 
est folder. Write direct to: 

DAYTON RUBBER CO., Dept. 
Agricultural Original Equipment Division 


Chicago, Illinois 


The Dayton Back Side Idler V-Belt wrapped, molded 
belt, manufactured highest quality rubber, specialized 
cord and fabric. Laboratory tested and farm proved, the 
Dayton the answer fixed center drives where belt 
adjustment required 


(C) 1953 


Back Side Idler Belt provides adjustment for 
fixed center drive for self-propelled combine. 


Schematic drawing diagrams dual purpose appli- 
cation Dayton V-Belt. 
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Ball Bearing 


Pressed Steel 
Pillow Block 


The new Type Series Pillow Block developed 
fill specific need for high-quality, precision ball 
bearing unit the lowest possible cost. made for 
light duty applications where low-cost “packaged” 
unit offers definite manufacturing 
advantages agricultural equipment, conveyors, 
light-duty fans and similar types machinery involv- 
ing the transmission power. 


The Type Series Pillow Block opens new 
opportunities add extra product sales features and 
lower maintenance another example the 
Fafnir and Send for new, 
descriptive bulletin. The Fafnir Bearing Company, 
New Britain, Conn. 


OUTSTANDING FEATURES 


Low Cost 


Precision Ball Bearing. Fafnir Wide Inner 
Ring Bearing* with Self-locking Collar 
and efficient Plya-Seals. 


Two-piece separable pressed-steel housing. 


all directions assembly. 


Occupies less space than other 
pillow blocks. 


Light weight combined with 
ample strength. 


Only two bolt holes required assembly. 


Ample capacity for radial, thrust 
combined loads. 


Pre-lubricated with long-life grease. 


Available for shaft sizes 
inclusive. 


*Easiest bearing all install. Counter- 
bored, eccentric, nated cam construction 
collar and inner ring assures positive locking 
action without set screws, lock adapters. 


BALL BEARINGS 
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maintain Harvester leadership 


FLEXI-FRAME 


developed for new 
McCormick No. tractor 


Notice how the twists are absorbed throughout the 
Frame, even though the right front and left rear wheels are ’ 
blocked high off the floor. 


Here's the No. steep roadside grade. Even though the left 
rear wheel much lower than the right, the load the platform 
“stays matter how uneven the ground, the load never 


trailer gives fast, safe “floating ride” hauling 


principle wagon design has been developed 
International Harvester engineers make modern 
farm hauling safer, easier and faster. 

The new design includes Flexi-Frame construction, with 
twin-channel section reaches, absorb shock and twists. 
Flexi-Frame causes wheels glide—instead bounce— 
over rough ground with smoothness. 

Fixed box supports distribute the load the axles 


reduce tipping and rocking. Also, wide 68-inch tread and 
low-built design gives the wagon maximum stability with 
all types loads. 

Auto-type steering with protected, steel-plate tie bar 
gives the front end extra strength—yet makes turning 
easier and eliminates road-sway. The section reaches, sag- 
proof axles and high-carbon steel spindles are quality- 
built give many years trouble-free service. 


With sides on, the No. Tractor Trailer and McCormick No. box makes 
ideal combination for hauling grain, feed, fertilizer. 


With sides, off, the No. easy-to-load platform carrier only inches 
high—ideal for hauling boxes, craies, baled hay, straw. 


engineering teamwork produced the new design for the No. tractor trailer. 
research, engineering and manufacturing men are constantly pooling their time and talent solve farm 
problems—to provide equipment that makes farm work easier and the farmer’s time more productive! 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves McCormick Farm Equipment and Farmall Tractors Motor 
Trucks Crawler Tractors and Power and Freezers—General Office, Chicago 


report you about men and machines that help 
t 
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heard said the world’s dismal place. 


for have seen the dawn, and walked the 

the dew, and beheld the gold and crimson 

autumn Jandscape. 


heard said the world sad. 
agree... 


for have heard the cheerful songs 

feathered masters heard the low laughter 
the leaves, and the everlasting chuckle 

mountain brook. 


heard said the world’s musty, sordid 
true... 


for have seen the rain watched bathe 

the earth, the very have seen the sky, 

newly scrubbed and spotless, blue from end end... 
and watched the snow drape tree and bush, 
look like freshly laundered hung dry. 


even heard said the world evil. 
But they are wrong... 


for have known its people watched them die 

save freedom, bleed save spend themselves 
stem disaster, their wealth ease distress and 

have watched them live, love, and watched them 
hope, dream, and pray, side side. 


have heard them say these things. 
But would disagree... 


because, for every shadow, have seen hundred rays 

for every plaintive note, I've heard 
symphony for every pennyweight bad, have 

the 


JOHN DEERE Quality Farm Equipment Since 1837 
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DEEP TILLAGE BRINGS 
HOPE DROUGHT- 
DISASTER AREAS 


Bone dry, burned out, baked 
Texas land will turn green again 
next spring, even with less than nor- 
mal rainfall. 


Caterpillar Farm Tractors hauling 
giant disk plows are slashing their way 
through packed, drought-disaster land 
condition the soil deep for 
wheat, cotton, range. This will speed 
crop growth and range improvement. 
Land where grass roots have died will 
carry cattle year so. Sandy soil 
will turned and tied down stop 
1954 


Leading the deep tillage attack are 
Caterpillar Diesel Tractors the one 
tractor with the guts take the punish- 
ment hour, full load work, year 
after year. 


Proof long life comes from the many 
Cat Diesel Tractors that have worked 


for 50,000 more actual field hours. 
The longest work record ever reported 
for farm tractor held Cat Diesel 
Tractor that has actually worked more 
than 80,000 hours equal 100 
years service the average farm! 


Big scale deep tillage has done 
cheaply break even Caterpillar 
Diesel Tractors work for 
less fuel cost than ordinary gasoline 
wheel tractors. 32,900 pounds 
pull the drawbar, Caterpillar 
owners accomplish far more work than 
they can with wheel tractors. 


the burned out Texas 
the most efficient farm tractors, capable 
helping produce bigger yields 
less cost with less labor. the 
job tailor-made for Cat Diesel Tractor! 


Caterpillar Tractor Co., Peoria, Illinois 
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new era bearings taking shape... 


HYATT 
BARREL 
BEARING 


now available volume! 


Industrial designers and engineers seldom make changes 
bearing specifications. But when they discover some- 
thing really new—like BARREL BEARING—out 
come the blueprints! this time they know 

something! new Barrel Bearing combines dual- 
purpose design with self-aligning action. takes load from 
any direction and operates full efliciency under condi- 
tions misalignment! because barrel-shaped rollers 
provide high load capacity with low friction, this unique 
bearing ideal for wide range applications. Best all, 
the far lower than you would Find out 
Engineer, write for our new Barrel Bearing catalog. 


BEARINGS 


744 
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FLASH FLEET OPERATORS ARE PAYING PREMIUM 


ONE DOLLAR PER POUND FOR REDUCED TRUCK 


truck manufacturer says big fleet operators are 
offering $1.00 per pound for reduced truck weight 
and that the use lighter metals has reduced 
weights down their lowest achievement point 
within acceptable standards life and wear. Be- 
cause MECHANICS Roller Bearing UNIVERSAL 
JOINTS truck PROPELLER SHAFT pounds 
lighter than other joints and shafts comparable 
torque capacity you can reduce the weight 


your truck specifying MECHANICS. Let ME- 
CHANICS engineers help reduce the weight and 
increase the payload capacity your truck and 
give competitive weight advantage with 


MECHANICS Roller Bearing UNIVERSAL 
JOINTS truck PROPELLER SHAFT application. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner 2046 Harrison Rockford, 


For 
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Agric 


UNDER ALL OPERATING CONDITIONS, 


types power applications, Manhattan Agri- 
cultural Belts have won the confidence 
neered features strength, flexibility, and 
long-life which are built 
account for their consistently 
formance and their day-in, day-out dependa- 
bility the job. 


Manhattan’s years pioneering research 
and development has produced the most 
reliable and economical agricultural rubber 


va 


Dependable 


products the field today. Designed meet 
rigid manufacturers’ specifications, Manhattan 
Agricultural Belts are continually contributing 
the success farm equipment making 
power drives nearly foolproof and trouble- 
free possible. 


Manhattan always ready and eager 
specify the proper belt for your needs and 
work with your engineers the design 
new power transmission drives. Call 
any time. There obligation. 


MANHATTAN RUBBER DIVISION PASSAIC, NEW JERSEY 


Conveyor Belts 


V-Belts 


Belts 


Other R/M products include: Industrial Rubber Fan Belts 


RAYBESTOS-MANHATTAN, INC. 


Hose 


Roll Covering Tank Lining Abrasive Wheels 


Radiator Hose Brake Linings Brake Blocks Clutch Facings 
Asbestos Textiles Teflon Products Packings Sintered Metal Parts Bowling Balls 
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(uick refresher facts 


MORSE DOUBLE PITCH 


You gain parts economy customer 
satisfaction when you equip farm machinery 
with Morse Double Chains 


DESIGN, ECONOMY FACTORS 
You cut problems raised gradual pitch elonga- 
tion new low with these tough, precision-built, 
steel chains. Your customers will welcome freedom 
from maintenance cost, time loss and annoyance 


Morse Double Chains come two series. 
Power Transmission and Conveyer. Both series are 
adaptable maximum range applications, can 
used with standard and special attachments 


Double Pitch Chains are ideally suited for applica- 
tions where rotative speeds are low and the power 
transmitted within the capacity single 
strand chain. comparison with standard roller 
chains, they weigh less, cost with proper care, 
they provide the same long life. Parallel strands 
wear evenly—a particular advantage for conveying 
work, 

STAMINA FACTORS 
Morse Double Pitch Chains will wear longer, give 
more satisfactory all-round performance, re- 
duce downtime. Here are few reasons: 


PINS. Heat-treated fine 


Morse Double Pitch | 
Power Transmission 
Series 


Morse Double Pitch Stand- 
erd Chain—with attach- 
ments. Available with beft 
or straight ottachment 
plates, one or two attach- 
holes, standord or 
large rollers. Pitch sizes 
from 1” to 


CHAINS 


grain alloy steel pins have extremely hard case for 
wear resistance, tough inner core for high strength. 


2. PIN LINKS. In Morse Double Piteh Chains. 
heavy press fit holds pins immobile 
plates. assembly and close fit tolerance 
of pin and plate components assure proper clear- 
ances between pins and bushings. 


Morse bushings are case hardened 
and heat treated for maximum wear. Smooth inner 
bearing surfaces and true roundness help eliminate 
pin increase joint life, reduce elongation. 


processed from special 
alloy steel, are shot-peened for maximum wear and 
resistance to shock. 


LINK PLATES. Morse link plates are 
specially treated structural 
strength and maximum endurance qualities neces- 
sary highly stressed tension parts. 


like sound, effective engineering 
drive design, attachment selection, any related 
mechanical-power-transmission 


bothering put you touch with one 


Morse Men. Or, write for Catalog 
MORSE CHAIN COMPANY, Dept. 547, 
Central Detroit Michigan. 


prooucts 
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Engines Powering 
Modern Farm Machinery 
assure Maximum Performance, 


Minimum Upkeep 


EATON 
MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 


EATON PRODUCTS: Sodium Cooled, Poppet, and Free Valves Tappets Hydraulic Valve Lifters Valve Jet 
Engine Parts Rotor Pumps Motor Truck Axles Permanent Mold Gray Castings Heater-Defroster Units Snap Rings 
Springtites Spring Washers *Cold Drawn Steel Stampings Leaf and Coil Springs *Dynamatic Drives, Brakes, Dynamometers 
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Farmers Report Success wit 


Harvey Hunt, 


Fairfield, lowa 


Egg production remains steady 
level, with slump whatsoever be- 
cause cold weather. sure 
feed saved the temperature 
the house remaining winter. 
Also, there less artificial light re- 
quired short winter days. Great- 
est labor savings the fact that 
litter does not have changed. 
The fixed windows 
make ventilating easier because they 
practically eliminate rapid temper- 
ature changes. All noises are dead- 
ened, passing trains and such noises 
don’t disturb the hens.”’ 


These are just few the many reports received from 
farmers who have used insulating glass. 
are their own statements, not ours. Identical gains pro- 


~ 


DAIRYMAN 


John Barringer, 


Fostoria, Ohio 


house and milking parlor improved 
wintertime warmth the point that 
auxiliary heat was necessary 
the winter 1952-53. Milking parlor 
floor dries rapidly after being washed 
down. Summertime coolness was 
very noticeable. Because 
humidity, building easier keep 
clean. Working areas are daylighted 
creating more cheer- 
atmosphere. 
proves the building appearance and 
provides more attractive showing 


duction—identical savings course, cannot expected 


everyone. That because the benefits received result 
from many factors, which vary climate and local con- 
ditions. But these reports are assurance good results 
assurance conditions conducive increased production 
and better livestock health that you can 
recommend Thermopane with confidence. have pre- 
pared books Thermopane’s benefits livestock raising. 
Mail the coupon for your copies. 


SOLAR FARM BUILDING PLANS 
The Better Farm Buildings Associa- 
tion has prepared 
Working drawings, plus complete 
list materials, are available from 
Ford per plan. 


Plans for: 


Please send me: 


Dairy bern 
Milkhouse 


HOG BREEDER 


Howard Roach, 


Plainfield, lowa 


outside temperatures much 
degrees below zero and heat 
lamps only source artificial 
heat, inside temperatures 
gone below freezing the past three 
winters. Bedding kept dry, with 
minimum offensive odors. 
farmer says has never worked 
such pleasant conditions animal 
shelters. Very little condensation. 
Windows stay clean 


Two Panes of Glass 
Blanket of dry oir 


insulates window 


Bondermetic (metal- 
to-glass) Seal* keeps 
> oi dry and clean 


x 


Glass Company 
18113 Nicholas Bldg., Toledo Ohio 


free folder Thermopane for dairy, hog 
and sheep, poultry. (Circle choice) 


Broiler house 


For which enclose each. 


Name 
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Calf barn 


Hog house 
Poultry laying house 


EXTRA 


ACRES 


Minneapolis-Moline Gasoline Tractor pulling MM TRA Plow equipped with Ingersoll Discs 


three important ways, extra toughness built right into 
every Ingersoll Disc. 


The extra toughness Ingersoll’s own Tem-Cross 
steel—the result special cross-rolling which pre- 
vents splitting curling the edges. 


The extra toughness imparted Ingersoll’s special 
heat treat method, which results greater uniform- 
ity, less stress and strain, and eliminates warping. 


The extra toughness resulting 
unique long draw process, which assures proper 
hardness and maximum resistance abrasion. 


That’s why Ingersoll Discs work many more acres the 
field. And that’s why Ingersoll Discs are standard equipment 
approximately out tillage implements made today! 


give your customers this extra toughness for extra acres 


work, always specify Ingersoll Discs. 


INGERSOLL PRODUCTS DIVISION 


Borg-Warner Corporation 
310 Michigan Ave., Chicago Ill. 
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Control Equipment for Infrared Poultry Brooding 


James Stanley and Vernon Baker 


MEMBER ASAE 


URING the past several years the use infrared 
lamps method brooding poultry has become 
increasingly popular. The control regulation 

energy for this type brooding somewhat different from 
that used with other brooding methods. Infrared lamp 
brooding classed cool room brooding and there 
chance overheating when using lamps according rec- 
ommended procedures. Radiant energy supplied area 
below the lamps and the birds select spot with energy 
level suited their needs. The amount energy required 
depends the air temperature and drafts the house, type 
birds, radiation losses, feed, etc. control system then 
desirable that will automatically regulate the 
energy available for brooding. The main purpose for con- 
trol, proper management being employed, 
conserve energy thus making this method brooding 
economical. 

Since infrared lamps were first used for brooding, 
common method employed for the control regulation 
their output has been wafer-operated snap-action switch 


This paper was presented meeting the Southeast Section 
the American Society Agricultural Engineers New Orleans, 
La., February, 1953. 


The authors JAMES STANLEY and VERNON BAKER 
are respectively, associate agricultural engineer, farm electrification 
division (BPISAE), U.S. Department Agriculture, and associate 
agricultural engineer leave absence from the Virginia Agricul- 
tural Experiment Station. 


Acknowledgment: The authors acknowledge the contributions 
Bywaters and Holmes, poultry department, Virginia 
Agricultural Experiment Station; Hemker, agricultural engi- 
neer, Westinghouse Electric Corp.; Nunn, president, Northern 
Signal Co., and Richard Martin, former student agricultural 
engineering, Virginia Polytechnic Institute. 


Fig. snap-action switch (top). Gas-filled water 
(bottom left) Snap-action switch (bottom right) 


ASSOC. MEMBER ASAE 


thermostat, normally called. This control has been 
used break the circuit portion the lamps the 
brooder, the number lamps controlled being determined 
the current-carrying capacity the snap-action switch. 
This the type control most widely used. can 
clearly understood, the lamps not controlled the snap- 
action switch remain energized full intensity, while those 
that are controlled are completely This results 
disturbance the pattern the heated area comfort 
zone, Other control systems have been developed, employ- 
ing transformers various types that vary the voltage 
the entire group lamps that make the brooder 
reduction voltage the lamps the radiation goes down 
one-fourth. 

This paper third series reports infrared 
brooding and covers results tests the wafer snap-action 
switch, the saturable core reactor, and the autotransformer 
that have been used experimental infrared poultry 
ing work the Virginia Agricultural Experiment Station. 
Two previous reports (1, 2)* were presented 1950 and 
1951. All the projects have been conducted jointly the 
agricultural engineering and poultry departments the 
Station and the farm electrification division (BPISAE), U.S. 
Department Agriculture. 

Wafer Thermostat and Snap-Action The simplest 
form control the thermostat consisting gas-filled 
wafer-sensing clement which operates snap-action switch 
(Fig. 1). This type unit used many the brooders 
using four 250-w lamps. When used this type brooder, 
wired the circuit with two the lamps, usually 
diagonally opposite cach other. The degree saving 
energy will vary depending the room tempera- 
ture and thermostat setting. The thermostat should 
justed that all lamps will energized when the room 
temperature below. This and other temperature 
references probably will have adjusted down 
depending the thermostat location and 
the birds. 

Two 250-w lamps, total 500 the maximum 
wattage that recommended controlled single 
snap-action switch circuit. Trouble with sticking 
contacts, duc surge current when the switch makes the 
circuit, has been reported some poultry farmers when 
using these switches with loads about 500 manufac 
turer has recommended the use switches with silver con 
tacts silver inserts means preventing this trouble 
The resistance the cold tungsten lamp filament only 
small portion the hot-filament resistance; therefore, when 
the circuit closed and the lamp filament cold, the cur- 
rent surge may reach theoretical value times 


*Numbers parentheses refer the appended references. 
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é é f 


Fig. core reactor 
the normal current (3). Practically, the surge current not 
quite this great. 


For summer brooding might desirable use two 
thermostats the four-lamp brooder, thermostat oper- 
ating two lamps. The second thermostat could replaced 
switch. However, this would reduce the 
automatic-operation characteristics. thermostats switches 
are used break circuits all the lamps, necessary 
that provisions made for providing light when heat 
This can accomplished using double-throw 
switch de-energize the last two infrared lamps and ener- 
gize attraction light, allowing the attraction light 
remain all the time during summer brooding when all 
the infrared lamps are likely 

brooders using six lamps, two more the single- 
switch thermostats can used. They should adjusted 
that all lamps are energized when the room temperature 
lamps should energized. Above only two the 
lamps should energized. Again, this size brooder 
used during periods, such summer brooding, when 


TEMP SENSING UNIT 


Fig. Schematic diagram saturable core reactor 
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A 


Silverstat temperature-sensing element 


radiant energy from the lamps required times, 
necessary provide means furnishing light the 
brooding area when the infrared lamps are not energized. 


One manufacturer has assembled and 5-snap-action 
type control device. All snap-action switches are operated 
single wafer. Units five switches work satisfactorily 
brooder with lamps. 

Saturable Core Reactor. During the 1952 late winter 
brooding 3-kva saturable core reactor built the 
Westinghouse Electric Corp. was tested. The unit consisted 
and 4). The sensing element regulated the amount cur- 
rent that was supplied the core winding the reactor, 
which determined the degree saturation the core. The 
degree saturation the core regulated the voltage that 
was supplied the infrared load. 

Furnished part this unit was 
thermostat which actuated Silverstat consisting leaf 
springs, each which was connected the 
leaf springs were actuated the mechanical linkage from 
the thermostat, resistance was put into taken out the 
control circuit. This controlled the a-c current the recti- 


thermostatic control switch 
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225a 


Fig.6 Wiring diagram showing arrangement 
snap-action switches Beacon unit, and fixed resistances 


tier which indirectly determined the degree saturation 
the reactor core. 

order provide simpler and less expensive tempera 
than the Silverstat, switch, 
the type previously described and referred 
unit, was used conjunction with resistor (Figs. 
and 6). This meant that the range the voltage supplied 
the lamps was covered five steps, rather than forty, 
which was considered satisfactory for brooding. The switches 
and resistor were connected the control circuit that 
the switches opened, more resistance would added the 
circuit. Switches opened the room temperature increased, 
thus more resistance was added and the current was 
creased resulting lower degree reactor core saturation 
the temperature the room increased decreased 
tween and the voltage supplied the lamp load 
was regulated. Typical power demand curves for the Silver 
stat and stepping switch are shown Fig. 

variable resistor was placed the control circuit 
provide simple means lowering the level maximum 
lamp output. the birds grow older they require less 
brooding Therefore, means this device, this 
could accomplished without raising the lamps changing 
the thermostat wafer adjustment. 

This unit gave satistactory results far brooding was 
concerned. From point view, its use will 
probably limited flocks 5,000 10,000 birds and 
larger. 


Autotransformer control unit 


q BEACON UNIT 


WESTINGHOUSE UNIT 


1.0 
12 2 4 6 8 10 12 2 4 6 8 10 12 
TIME OF DAY 
Typical power demand for 24-hr period 


the spring 1952 the Northern 
Signal furnished control employing 
tested (Figs. and 9). This unit had capacity 
1000 was used brooder using four 250-w lamps 


wafer was used operate cach two snap 
action switches. One switch was wired taps the trans 
former that, with increase room temperature, the 
voltage the lamps would reduced 
one-half the line voltage. The other switch was connected 
the circuit that the entire unit would de-energized with 
greater room Arrangements for 
attraction light this unit were not available, but the 
adding this This was found 
sirable since the unit was tested during the summer. 
steps the range control would probably desired 
this unit. This change not contemplated. 


With all the units discussed, satisfactory brooding has 
been accomplished. The use cach has resulted sub 
stantial saving clectric energy from the amount that would 
have been consumed, had all lamps been fully energized 
all times. The degree saving depends the factors that 
determine the energy demand. considered desirable 
during carly stages brooding, regardless conditions 
the brooder house that might reduce the brooder output, 
furnish full output from all lamps. switch the 
circuit, operated manually, should provided for 
this purpose. 
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cedure for the birth agricultural machine. 
should borne mind, however, that certain 
instances the development product will not follow this 
procedure too closely. However, the general procedure 
follows: 

There must the need for machine, one that 
probably less expensive, faster operating more efficient 
than existing process machine. 

Generally the factory sales representative partic- 
ular territory recognizes the need for the machine writes the 
general sales manager with pertinent information regarding 
the situation. 

such time deems advisable, the general 
sales manager will recommend this machine for discussion 
development meeting future potential, economic 
advantages, costs, and production possibilities 
can thoroughly explored. 

Upon favorable acceptance the development com- 
mittee, the engineering department will draft formal 
project application submitted for approval the chief 
engineer, plant manager and possibly development com- 
mittee. project application will generally consist 
estimated but detailed allocation the appropriation re- 
quested the engineering department for the complete 
development the machine through production release. 

Upon signed acceptance the project application, 
the design and development work will assigned 
engineering group, which will with the design, 
construction and test prototype machine the satisfac- 
tion the chief engineer, the management and the sales 
department. 

Following acceptance these three departments, 
engineering release will follow which will put this machine 
production basis. 


This paper was presented the Pacific Coast Sec- 
tion the American Society Agricultural Engineers San Luis 
Obispo, Calif., February, 1953. 


The project engineer, John 


Bean Division, Food Machinery and Chemical Corp 


Design engineers work agricultural equipment 


Procedure for the Design Farm Machine 
Robert Stilwell 
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Production tooling will then made produce 
the component parts the machine just economically 
possible. This phase has direct bearing the quantity 
production runs. 

Production specified number machines would 
begin. 

added point interest should mentioned 
that sometimes difficult economically justify the 
specific job, but certain instances the situation may 
handled from somewhat different approach. One example 
this the possibility developing machine that 
flexible perform two more similar jobs, thus 
amortizing the development and tooling expense over 
greater number applications than single-purpose appli- 
cation could potentially justify. 

With the foregoing background the integration 
with management, sales and production, will 
discuss the design problems that must taken into consid- 
eration bringing out new machine. Problems product 
designers vary considerably, depending upon the size the 
company. They are, however, striving for high quality, low 
cost and reasonable profits for their design. Aside from 
problems which deal directly with company size, such 
volume buying, automatic machinery, availability labora- 
tory equipment, problems, and the like, there are 
number mutual problems common all agricultural 
product designers, which are presented the following 
outline: 

Analysis the problem. important for the de- 
signer have mind satisfactory and desirable 
operation, minimum efficiency requirements, care required 
handling product and, factor, treatment the 
problem competitors, and any other such factors may 
have bearing the design the machine. 

Proper Analysis and Application 
Fundamentals. Generally most machines have some treat- 
ment technical nature regarding strength, deflections, 
chemustry, and the like. The designer must also call upon his 
background experience take whatever safe short cuts 
may order control unnecessary development cost. 
example this would the recognition that certain 
size standard machine screw would hold adequately well 
without taking the time stress this element. Short cuts 
this kind are definite economical advantage, however, they 
require sound background experience. 

(Continued page 758) 


Engineers checking the efficiency and performance sprayer fan 
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Lethal Effect Electrons Insects Infesting 
Wheat and Flour Part 


Baker, Oscar Taboada, and Wiant 


MEMBER ASAE 


TORED grains, flour, and cereal products are subject 
attack insects which cause enormous losses annu- 
ally. Cotton (1)* reports that least $300,000,000 

lost annually the United States the result insect 
damage grain and cereal products. few the insects 
which attack wheat are able bore into the sound kernel 
and deposit their eggs the kernel. When the eggs hatch, 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING, and authorized for publication Journal Paper 1532 
from the Michigan Agricultural Experiment Station. reports 
portion investigation the lethal effects electromagnetic 
energy and subatomic particles certain insects. 


are, respectively, research associate professor agricultural 
neering, Virginia Polytechnic Institute; graduate assistant 
mology, Michigan State College, professor agricultural 
engineering, Michigan State College. 


The authors gratefully acknowledge the co- 
operation Woods and Drake, physics department, 
The Upjohn Company, Kalamazoo, Mich., and The Upjohn Com- 
pany for the use its Van Graaff generator; also the cooperation 
Dr. Margaret Ohlson, department Miss Mary Moor, 
assistant professor, and Miss Marcille Pridgeon, graduate assistant 
the department food and nutrition, Michigan State College, 
conducting the baking tests. 


*Numbers parentheses refer the appended references 
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sketch the Van Graaff electron accelerator 

with unscanned electron beam irradiating product conveyor 

belt. beam-scanning system may installed order irradiate 
over wider area 
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the young consume practically the entire kernel. 

The granary weevil, granarius (L), one 
the most damaging grain. The adult weevil lives 
average months, each female laying between 
300 and 400 eggs during this period. During warm weather 
the egg, larva, and pupal stages may completed less 
than days. The flour beetle, confusum, 
may found flour, prepared cereals and grain. This 
insect most commonly found flour after leaves the 
mill. The female may live for year more and lay 400 
500 eggs. Under favorable conditions the development 
period from egg adult may short days. 

This paper part the investigations being 
conducted the agricultural engineering and entomology 
departments Michigan State College cooperation with 
the Upjohn Company Kalamazoo, Mich. brief discus 
sion treatment the insects which infest wheat 
and flour, mentioned the last paragraph, 

Accelerated Cathode Rays and Beta Particles. 
The terms accelerated electrons, cathode rays and beta par- 
ticles are used interchangeably designate the 
electrons. The term beta particle used designate 
emitted from excited nucleus. the past four 
years progress has been made toward the devel 
opment high-voltage clectron acceleration cquipment 
which may used for the so-called sterilization 
foods and drugs. Trump, Van Graaff, Burrill (2, 
and their associates were among the first develop equip 
ment for accelerating Dunn (5), Proctor 
and Goldblith (6, and their were among the 
first treat various food products with accel 
erated and study the effects enzymes, 
microorganisms, molds, and spores. reported 
experiments using the capacitron treatment 
insects (8). Urbain (9) reported recently facts about 
cold sterilization. 

The Van Accelerator. The Van 
accelerator was uscd the tests reported this paper. 
schematic diagram the Van generator shown 
ited fast-moving belt. These electrons are delivered 
the spherical shape high-voltage terminal. 
potential builds million volts the machine which 
was used, electrons from the heated filament the evacu 
ated acceleration tube are accelerated down through the 
acceleration tube through the thin aluminum window and 
into the product. ‘As the clectrons travei down through the 
acceleration tube they approach the speed light. The Van 
Graaff generator can thought literally electron 
gun shooting clectron bullets into the 
irradiated. 

Method Testing. ten tests have been 
conducted. The results two tests are shown Figs. 


and The samples for the granary weevil test were pre- 
pared placing adults each 9-cm petri dishes. 
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Fig. (Upper left) Percent flour beetle adults killed one week after irradiated with various doses 2-million-volt 


AGRICULTURAL ENGINEERING for November 1953 


ADULT Sitophilus granarius 


(Granary Weevil) 


PERCENT ADULTS KILLED 


500 250 


rep 1000 


103 eggs average hatch incheck samples 


Sitophilus eggs 


EGGS HATCHED 


1000 


500 250 100 


rep 1000 


Fig. 


(Lower left) Percent flour beetle eggs hatched after incubation period days from day irradiation with various doses 2-million- 


volt 
volt 


(Upper right) Percent granary weevil adults killed one week after being irradiated with various doses 2-million- 
Fig. (Lower Percent granary weevil eggs hatched after incubation period days from day irradiation 


with various doses 2-million-volt electrons 


containing Cornell 595 wheat. The wheat had 
moisture content percent wet basis and density 
0.74 per cc, and specific gravity 1.33. These samples 
were then placed constant temperature, constant humid- 
ity incubator percent RH) for about three days 
before treatment, allow time for the adults 
The samples were then treated with dosages 
million volt unscanned shown Fig. Five 
groups four dishes containing total 200 adults 
group dosages shown Fig. The dos- 
ages were calculated according the method suggested 
Trump (2). Five petri dishes containing total 250 adults 
were used check control samples and were not treated. 

The treated and untreated samples were observed for 
ctlects immediately after treatment, after treatment, 
after treatment, and one after treatment. 

The procedure for the treatment which gave the results 
shown Fig. using the confusum beetle, 
slightly from the procedure listed above. Twelve 
samples containing 100 adult beetles and whole 
wheat were placed petri dishes and irradiated. 
total dosages were with two petri dishes contain 
ing 200 adults receiving each dose. The 
samples containing 200 adults each were used controls 
and were not treated. The remainder the procedure was 
essentially the same that listed for the granary weevil. 

Germination tests were made wheat which received 
various dosages electrons. Preliminary baking 
tests were conducted approximately irradiated 
whole wheat flour with dose 10° rep and approx 
imately flour made from Cornell wheat 


Units Dosage. The accelerated electron 
dosage falling upon absorber can calculated with 
accuracy. The dose delivered materials moving belt 
may derived more simply direct comparison with the 


Fig. (Top) Wheat artificially infested with granary weevils and 

irradiated with accelerated electron dose 100,000 rep from the 

2-million-volt Van Graaff generator. Picture taken after 

tom) Wheat artificially infested with granary weevils used check 

sample (untreated). Picture taken after incubation period 
days from date test 
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maximum 


electrons wheat and flour with density 0.74 with 
percent of maximum tonization at top and bottom ot sample 


chemical accclerated electrons determined 
stationary samples. 

Accelerated electron dose may specified rep 
gens equivalent physical) for biological studies, whercas the 
same dose ergs and joules for physical 
One rep represents very minute quantity 

The conversion factors for these units are: 

83.8 ergs per gram air, 

per gram water tissuc 
joules per gram water 
0.24 calories 


acquired one clectron when accelerated 


RESULTS AND DISCUSSION 

The results two tests using 
the granary weevil and flour are shown Figs 
and The dosage rep was calculated using 
density 0.74 per for wheat and dose 
10° rep was lethal the granary weevil immediately 
after treatment, but not lethal 100 percent the flour 
beetles. The data Figs. and indicate that dose 
2.5 10° rep was lethal percent the adult flour 
one week after treatment, and dose 10° rep 
was lethal percent the granary weevils week 
after treatment (see Figs. and 4B). 

The charts (Figs. and 3B) show that dose 50,000 
rep will the granary weevil and flour beetle eggs. 
Data from other tests conducted (10,11) show that dose 
10,000 rep will sterilize the granary weevil and flour 
bectle eggs. Eggs laid the adult insects tested 


UNTREATED 


Fig. (Left) Bread baked from percent treated whole wheat flour 

and percent plain white flour. The treated whole wheat flour was 

ground from wheat irradiated with dose 10° (Right) 

Bread baked from percent untreated whole wheat flour and 
percent plain white flour 


hatch when the adults were irradiated with rep 
was also found that dose 10° rep was lethal 
percent adult granary week after the adults 
were irradiated plain petri dishes with grain dos 
beetles one week after the adults were 
petri dishes with flour. The dosages were based 
insect density one. 

tissue and thus cause lethal the energy the 
must absorbed material the travels 
through the The actual penetration depths 
accelerated clectrons into material value 
pated the The percent maximum tonization 
curves for wheat and flour (Fig. was calculated from 
published ionization curves aluminum, using density 
wheat and flour 0.74 per (11). 

top layer flour and the layer flour next the con 
veyor belt, then the maximum depth which can treated 
about 0.35 for mev electrons, and about 0.57 for 
mev clectrons. These depths may more than doubled 
when the irradiated from top and Calcu 
lations show that depth about 1.0 wheat flour 
can treated irradiated from the top only with 
clectrons, depth more than can treated 
irradiated from the top and bottom with mev 
That assuming percent maximum ionization the 
top and bottom layers. 

Germination Tests, Vests conducted indicate that germ 
ination May not for determining the effects 
accelerated wheat. The majority the samples 
tested with doses shown Fig. germinated however, 
emergence was when the receiving dos« 
10° rep were definitely retarded 
untreated sced growth two wecks after 

Baking Tests. Preliminary baking tests were conducted 
using about whole wheat flour irradiated with 
10° rep and about whole wheat flour 
from irradiated Corncll 595 wheat receiving treatment 
rep. The treated flour was into 100 
whole wheat loaf. The flour from the treated 
more nearly the consistency meal and required some 
white flour for satisfactory fermentation, This 
causcd the clectron treatment but was result 
grinding process. Both products produced 
loaf bread though there appeared some effect 
nderness, flaver and moistness the bread from treated 


flour Further baking tests are planned 


SUMMARY AND CONCLUSIONS 
This paper contains bricf report the lethal 
weevil with discussion the germination treated wheat 
and preliminary baking tests made from treated flour. 
following conclusions and statements merit consideration 


The biological and chemical effects accelerated 


Mev 
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are the same those rays and gamma rays. 
induced radioactivity produced the product 
voltages below million volts. The rise temperature 
product when irradiated with accelerated 
trons negligible when compared with the heat method 
sterilization. dose 100,000 rep will raise the temper- 
ature wheat flour about one-half degree Centigrade. 

The pen:tration accelerated electrons into matter 
less than that rays corresponding voltages, but 
The maximum penetration million volt into 
wheat and flour, with density 0.74 per cc, with the 
bottom and top the layer percent 
mum ionization about 0.35 about one inch when 
irradiated from top and bottom. The penetration 
trons into wheat and flour may increased increasing 
the accelerating voltage. 

The electron dose can metered, thereby providing 
continuous record uninterrupted flow product 
conveyor belt beneath the electron beam. 

dose 10,000 rep sterilize flour 
beetle and granary wecvil eggs, and this same dose will 
prevent the adults from reproducing. 

dose 5.0 10° rep was lethal 100 percent 
adult flour beetles immediately after treatment, whereas 
dose 2.5 10° rep was lethal percent adult 
granary weevils immediately after treatment. dose 
2.5 10° rep was lethal percent adult flour beetles 
one weck after treatment and 10° rep was 
lethal percent adult granary weevils one weck 
after treatment. 

dose 10,000 rep was detrimental wheat seed. 
Seed treated with doses above 10° rep germinated but 
did not emerge and grow. 

Preliminary baking tests made from flour and wheat 
receiving dose 10° indicate that satisfactory 
loaf whole wheat bread may produced from treated 
flour. taste panel did detect slight change 
made from the treated flour; however, this change taste 
was not necessarily undesirable. Since the dose 10° 
rep more than necessary for insect control, further tests 
are planned with reduced dosages. 

According Proctor and Goldblith (6), cathode 
rays accelerated electrons present interesting possibilities, 
although the installation and maintenance costs involved 
may limit the extent such usage. Color 
changes may vary greatly with the product treated, but 
means minimizing certain these undesirable changes 
have been found. 

the effect electrons various food products 
including the effects the baking, nutritional, and 
irradiated flour and grain. Further information 
will reported Part this paper. 
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Design Farm Machine 


(Continued from page 754) 


Processes. This one particular phase design the touch 
that has given American industry its inter- 
national greatness. From manufacturing standpoint, there 
generally many ways construct machine element; 
howcver, certain manufacturing processes, depending upon 
production volume, will lend themselves economically better 
than others. From material standpoint, let cite the 
alternative building farm plow out mild steel and 
structural steel elements which time will rust, making 
the plow out stainless which rust, but 
cost the neighborhood 200 300 percent more, 
thereby probably price the implement right out the com- 
petitive market. 

Judgment Indeterminate Problems. This phase 
treats such factors wear, corrosion, friction and unus- 
ually loaded irregular shapes. Certain design problems 
not afford formal solutions and broad background 
experience and sound evaluation the application will 
dictate decision. 

common illustration, generally moving parts, 
and especially agricultural products, wear always presents 
problem, and some decision must made wear life. 

Application Psychological Factors Involving Ap- 
pearance, and Fear. particular machine may 
functionally sound with acceptable efficiency, however, 
due its overall appearance there may develop strong 
sales resistance it. For example, although the emphasis 
today streamlining, the public will only accept 
gradually changing trend, and there should some caution 
taken not changing appearances too fast. Another exam- 
ple the case valve shutoffs, which rotate clockwise 
close and counterclockwise open. would generally 
poor approach design valve that would change this 
habit operation. Fear machinery generally built 
noise, and any loud noises should dampened. 

Design for Patent Coverage. Every should 
taken protect the time and expense that has gone into the 
design the machine. 
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Flow Patterns Air Through Grain During Drying 


Tappan Collins 


HEN our company introduced its Quonset grain 

dryer (Fig. the summer 1952, the first 

units manufactured were dedicated research, the 
purpose which was obtain fundamental information 
useful the design and farm operation these aeration 
drying units. 

From the beginning was recognized that one the 
most important and least clearly defined factors the design 
any grain dryer that equitable distribution the 
available air throughout all parts the mass grain. 
Unless this factor could measured and understood, there 
would little more than the customary conjecture that all 
the grain would dried, dried reasonably uniform 
moisture content throughout, minimum elapsed time. 
short, some forthright evaluation this factor should 
all means sought provide intelligible, measured 
understanding that would permit the distribution avail- 
able acration influenced effectively possible 
our design. 

this fundamental problem air distribution 
have unable uncover, all the published literature, 
single item referring any actually measured flow net 
any full-scale grain-drying operation. the summer 
1952 gencral scheme attack this problem was devised 
Hukill and Shedd the USDA grain 
storage staff stationed Ames, Our com- 
pany arranged for the installation two Quonset grain 
dryers the State College agricultural engineering 
experimental farm Ames. little later, three additional 


This paper was presented the annual meeting the American 
Society Agricultural Engineers Pittsburgh, Pa., June, 1953, 
contribution the Farm Structures Division. 


The author COLLINS research engineer, Stran- 
Steel Division, Great Lakes Steel Corp. 


test units were installed widely separated experiment 
stations one each State College, Pa.; Stuttgart, Ark., 
and Beaumont, Tex. these test units, the techniques 
originating Ames were modified elaborated replaced 
deemed advisable Pennsylvania State College, the 
University Arkansas, the and College Texas. 

With respect distribution, this problem fluid 
flow through porous medium, and its treatment proceeds 
study successive typical plane sections through the 
problem. For the Quonsct grain dryer, the section 
dominant interest the transverse section taken mid- 
length the storage, for nearly the whole mass repre 
sented sections differing degree only from this section 

This transverse section the Quonset 16, original 1952 
design, shown Fig. Air exhausted into axially 
disposed plenum chamber 5.5 cross-sectional area, 
and lin transverse perimeter. The grain mass 103.5 
cross-sectional area, with exposed (top) surface 
about lin wide and with half-inch-wide vent cach 
side wall above the floor level. 

intervals during the operation cach test, three 
factors were for points this transverse 
section, and other locations. was read 
enough locations permit plotted over the 
section (Fig. 3). Probe samples were secured and enough 
determinations percent moisture content were made 
permit contours moisture content drawn for 
the section 4). 

addition these conventional temperature and mois- 
ture patterns, the flow net for the section was developed 
from ficld This repcated development the meas 
ured flow net over cross section through mass actual 
grain course full-scale drying operation still 


plotted over section grain dryer 


(Left) Contour lines equal moisture content (Center) Contours equal static pressure, equipotentials 
(Right) Lines defining direction flow drawn directly the pattern equipotentials 


Fig. 
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(Left) Spacing flow lines the dryer section Fig. (Center) Net flow lines radiating outward from points established 
perimeter plenum duct Fig. Calibration the flow net 


Fig. (Center) Determination cubic feet per minute per bushel for one channel 


Determination cubic feet per minute per bushel per channel 


presents formidable challenge. means small-diam 
eter metal tubing trellis work that the tube 
section under study, the static pressure identified points 
in the cross section was measured on a manometer. Contours 


and plotted from these 

Lines the direction flow were drawn directly 
the pattern equipotentials (Fig. 6), the only geometric 
requirement being that these flow lines must be normal to 
the The resulting flow net would 
limited value design the spacing 
between lines was random and without dimensional 
significance. any region the cross section traversed 
all flow lines the section can identified having, for 
all equal pressure gradient, equal moisture content 
and equal degree compaction, then the flow lines may 
equispaced where they cross such region and the flow lines 
will then define channels carrying equal volumes 
per channel, 

For these tests the region immediately adjacent the 
the plenum duct appeared fulfill 
the requirements equality pressure equality 
(Fig. 


plenum duct this region the perimeter the plenum duct 


For tests involving fans exhausting 


via (OP OF 


VIEW SHOWING 
DRYING AND COOUNG 


cooling tunnel 


Fig. View showing drying and 


should be, all regions, most stable its moisture content 
and degree compaction, because should 
respond acration drying, and the substantial cquality 
pressure gradient could confirmed for these tests with 
each set static-pressure For these reasons flow 
lines were started the cross section marking off the 
perimeter the plenum duct into equal spaces and flow 
lines were drawn radiating outward from the points thus 
established the perimeter the plenum duct (Fig. 8). 
The volume air represented channel between 
lines, assuming one foot thickness for the cross section, 
can evaluated for any location the section noting 
the percent moisture content that point that time, 
estimating the degree compaction, and measuring the 
pressure gradient defined the equipotentials (Fig. 9). 
These data constitute necessary and sufficient entering argu- 
ment the pertinent literature, specifically 
paper cntitled “Some New Data Resistance Grains 
Air published AGRICULTURAL ENGINEERING for 
September, 1951. The air flow, cubic feet per minute per 
square foot cross-sectional area channel, determined 
from this reference, multiplied the width 
channel scaled from the drawing the flow net, yields 
value the volume flow represented between two 
adjacent flow lines. This value must determined for 
several locations sampling all regions the whole cross 
section, and these several values aver- 
aged obtain sound evaluation 
flow net scale (Fig. 10). The separately 
determined values may vary widely. 
However, real flow net has the prop- 
and not assortment discrete 
contradictions, that abruptly varying 
separate determinations mean only that 
inaccuracies are involved. The influence 
these should minimized aver- 
aging several separate determinations. 
(Continued page 
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Supplemental Irrigation Sandy Soils Michigan 


MEMBER ASAE 


settler Michigan was probably little con- 

cerned about irrigation. was initially confined 

his agriculture the higher, naturally drained 
because the more productive bottom land lacking drainage 
was swamp just too wet farm. was this con 
dition that 1822 led the commander the garrison 
Saginaw prematurely conclude that but Indians, 
muskrats, and bullfrogs could live However, 
Congress passed the “Swamp the open ditch and 
drainage that followed liberated approximately 
acres highly productive soil Michigan. 


Drainage, however, was only one phase the water 
management problem. sccond type water adjustment 
was needed meet the demands shallow-rooted crops 
grown sandy soils years inadequate rainfall. Sup- 
plemental irrigation providing water has 
nated one the limiting variables crop 


This paper was presented the annual meeting the American 
Society Agricultural Engineers Pittsburgh, June, 
contribution the Soil and Water Division. The studies reported 
are being conducted cooperative between the departments 
agricultural horiculture and farm crops, Michigan 
Agricultural Experiment Station. The paper authorized for pub- 
lication Journal Paper 1521 the Michigan station. 


professor and instructor, agricultural engineering depart- 
ment, Michigan State College 

The authors express their 
Carolus, Carlson, Milo Tesar, Ernest Wheeler, Raleigh 
Barlowe, Paul Schleusener and others who assisted conducting 
these studies, and Michigan Orchard Supply Company, National 
Rain Bird Sales Engineering Corporation, and the Aluminum 
Company of America for their cooperation in furnishing equipment 
used the truck crop studies 


20 20 


Average warm-season precipitation inches, through 
September 


MEMBER ASAE 


gether with the vast, ready markets Detroit, Chicago, 
South Bend, Grand Rapids and Flint, has resulted 
dividends those who have had appreciation the 
systems are used irrigate 60,000 acres 

the purpose this paper describe the conditions 
throughout the state that brought about the present 
tion development and present the results irrigation 
research. 

CLIMATE OF MICHIGAN 


Two distinct types climate are observed Michigan 
(1)* duc the effect the surrounding Great The 
climate both the upper and lower peninsulas 
alternates between continental and semimarine with chang 
ing conditions. The equalizing tempering 
influence the Great Lakes results marine 
climate along the shores Lakes Superior, Michigan, and 
Huron, and produces more cquable climate throughout 
entire state 

The normal pattern solar radiation reccived East 
Lansing (2) falls below the mean for all other United 
States stations, Atmospheric water vapor and industrial pol 
lution have marked ctfect the radiation 
Michigan. comparison average daily total solar radia 
tion East Lansing with other stations shows that 
East Lansing receives radiation comparable 
New York, Chicago and Boston, industrial atmos- 
pheric pollution atfects the radiation 


*Numbers parentheses refer the appended references 
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the lower peninsula Michigan, the average annual 
precipitation varies between and The average 
precipitation during the months April through 
ranges between and in. (Fig. 1). 

The time occurrence and the quantity precipitation 
received during the latter part the crop- growing season 
can quite The month July one these 
critical months, because moisture reserves the soil may 
seriously depleted this time. During this month, the 
average precipitation ranges between over the 
lower peninsula, with the greater part the area receiving 
only in. This amount precipitation would bal- 
ance rate only 0.08 0.1 per 
day, which roughly one-third one-half the daily 
requirement many crops. Thunderstorm activity 
sponsible for most the summer scason precipitation, and 
since thunderstorms usually give intense precipitation 
small the quantities water received and the fre- 
quency distribution erratic over the entire state. Dry 
periods develop parts the state even during the grow- 
ing record wet years. Yearly cven monthly 
howcver, not have too much significance, 
that dry period even few days can serious 
grower shallow-rooted crops sandy loams and sands. 
order evaluate the drought expectancies 
analysis was made the precipitation records 
long-term stations the lower peninsula determine 
21, 28, 35, days during the months May 
through September (3). Twenty-five drought-frequency 
maps were prepared for the lower peninsula; addition, 
bar graphs showing the total number droughts recorded 
for drought period for each station were also con- 

The map Fig. one the charts. This 
gives the frequency 28-day droughts July. 
shows specifically the basis frequency which areas 
the state are likely more rainfall July. 
The western the state can expect droughts 
eastern shore the state north Detroit can expect one 
drought this duration each 10-yr period. The data for 
each station also adaptable the construction charts 
like Fig. compare the frequency droughts 
South Haven the truck and fruit 
producing area the edge Lake Michigan the south- 


locations the state. 


drought defined period constituting seven more days 
which less than 6.25 precipitation have occurred hr. 


1 2 
DROUTH DURATION IN DAYS 
YPSILANT! (39 YRS. RECORD) 
@----- -@ SOUTH HAVEN (50 YRS RECORD) 


Fig. Frequency drought based probable occurrence 
ten-year period 
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west part the state; Ypsilanti the truck area 
days duration were more common South Haven July 
and August than Ypsilanti. The longer period droughts 
are also more frequent July and August than May, 
June and September. These drought frequency maps and 
graphs, when used conjunction with soil and crops in- 
formation, cnable agricultural workers determine more 
quantitively the potential need for supplemental irrigation. 


SOILS MICHIGAN 


The glaciers that advanced and retreated over Michigan 
left 250 different soil series. While the agricultural 
doing irrigation design not primarily concerned 
with soil classification, cannot satisfactory design 
job unless has definite information the capillary 
water-holding capacity and infiltration rates for each soil. 
The coarse-textured soils such the sands and loamy sands 
that predominate over most the western two-thirds the 
lower peninsula have low capillary water-holding 
capacities and hence have greater need for supplemental 
water than the lake bed plains loams clay loam soils 
the Saginaw Valley, the “thumb and the tier coun 
ties along the east edge the state below “the 
estimated that there are the state million acres 
sandy and light sandy loam soils, million acres 
sandy loam and loams, million acres silt 
loams and clay loams and about million acres organic 
soils (4). 

The areas that are most intensively irrigated are found 
the tier counties along the shore Lake Michigan, 
scattered tracts the counties near Detroit, 
arcas potatocs, pastures and vegetable crops throughout 
the lower peninsula. These regions irrigation are located 
cither sandy, sandy loam organic soils, and with high- 
return vegctable, small fruit and potato crops, the economic 
benefits applying supplemental water are the greatest. 
Because the number distinct soil types great and the 
associations these soil types complex, one type 
farming predominates nor can one set irrigation recom- 
mendations suffice for all arcas. 

Similar soils have been grouped; tentative irrigation 
recommendations for each group and crop, based avail- 
able information and liberally with judgment, are 
being 


IRRIGATION OF TRUCK CROPS 


The drought the early thirties created great deal 


tha a 
Time 


Fig. The effect continuous water application air and ice-coat 
temperature. (Frost October and 26, 1950) 
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interest and demand for information irrigation. 
was during this period that Robey (5) developed the 
porous-hose mcthod irrigation and ingenious growers 
made their own sprinklers use with boiler tube and avail- 
able pipe and pumping units. Irrigation were car- 
ricd out potatoes during this period Robey and 
Amundson the Lake City Experiment Station 1931-33 
(6). The Irish Cobbler variety grown irrigated plots 
outyielded that grown nonirrigated plots average 
U.S. Grade No. per acre. The results 
irrigation were even more favorable with the Russet Rural 
variety. When grown the irrigated plots, this variety 
produced average 100 U.S. Grade No. 
acre more than was grown the non-irrigated plots. 

second major upsurge interest irrigation took 
place the late forties largely because dry weather, 
favorable farm income and the introduction light-weight, 
portable pipe. was this upsurge that resulted the estab- 
lishment vegetable crop irrigation study East Lansing 

This irrigation study was determine the 
physical and economic aspects truck crop irrigation. The 
site was Hillsdale sandy loam soil which 
typical the textural classification found over million 
acres Michigan. Rainfall data were collected throughout 
the growing season from U.S. Weather Burcau standard 
rain gages located the plots. These data are compared 
with the Lansing-East Lansing Weather long-time 
average Table Because the rainfall during this five-year 
period fluctuated decidedly both the dry and extreme wet 
sides normal, the data represent good sample the 
variation precipitation that can expected from month 
month and seasonally. The year 1948 was 
ally good irrigation year that the total rainfall for the 
measured period (May September 15) was 9.28 in, 
which percent the normal 12.6 in. (Table (7). 


TABLE RAINFALL IRRIGATION PLOTS 

(In inches) 

1948 1949 1950 1951 1952 
May 0.66 1.91 1.20 1.75 3.69 
June 4.94 6.74 4.73 2.66 1.40 
July 1.91 2.68 7.10 1.86 1.78 
August 1.00 4.21 3.50 2.93 3.24 
Total 9.28 16.95 20.52 10.53 11.23 


The July rainfall was 1.91 and August only 1.00 
rain This sequence dry months resulted ex- 
treme depletion moisture the root zone tomatoes 
and sweet corn late August. 

The year 1949 was not good irrigation year; the sea- 
sonal rainfall 16.95 was 135 percent normal and 
the dry period that developed late August and early 
September did not appear affect yicld (8). 

1950, the study was moved the horticulture depart- 
ment farm where the soil also Hillsdale sandy loam. The 
site designated for the study 1950 included slope and 
depressional area. The rainfall during the period record 
was 20.52 in, which 163 percent normal (Table 1). 
Appreciable surface runoff occurred the sloping 
with the result that the lower plots flooded several 
times and the data thus made unreliable. This flooding 
depressed the yields the flooded plots. 
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The year 1951 was record wet year for the state, but 
not East Lansing, where the crop season total averaged 
10.53 in, percent normal. The return general 
drier than normal year 1952 created considerable up- 
surge irrigation interest. was not critically dry crop 
East Lansing with the rainfall 11.23 repre- 
senting percent normal. 

Several criteria when irrigate were tested during 
the 1948 and 1949 season: 

Plaster paris blocks Restore field capacity 
when percent available water has been withdrawn. 

One inch per weck Apply water rainfall 
the past week has not totalled in. 

One and one-half inches per weck Apply 1.5 
water rainfall the past weck has not totalled 1.5 in. 

Two inches each two weeks Apply water 
rainfall the past two weeks has not totalled in. 

The last two methods were considered unreliable 
and wasteful and their use was discontin- 
ued 

the studies carried 1951-52, moisture blocks 
were buried 10, and 15-in depths and read with the 
Bouyoucos moisture meter. Replicate plots were established 
irrigated and restored field capacity when (1) 
percent the available water the root zone had been 
removed, and (2) percent the available water was 
removed. 

third replicate was irrigated according the criteria 
adding one inch the previous rainfall was less 
than one inch. fourth replicate was Six 
crops (sweet corn, tomatoes, beans, cabbage, cauliflower and 
broccoli) were irrigated 1951. Sweet corn, cabbage and 
cauliflower did not respond irrigation that year. The best 
irrigation treatment 1951 was add water sufficient 
quantity restore the soil field capacity when 
cent the available water had been removed. 25-percent 
increase the yield tomatoes, 23-percent increase 
the yield lima beans and 10-percent increase the 
broccoli resulted from this irrigation practice. The 
fertilizer application all plots was 800 
3-12-12 per acre (Table 2). 


TABLE RELATION YIELD INCREASE DUE 
IRRIGATION NORMAL RAINFALL 


1948 1949 1951 1952 
Yield, tons per 25.0 21.0 16.8 17.0 
Yield increase over non- 
irrigated tons per 2.2 


*Plots low areas were flooded 


responsive irrigation practice 


1952, the study was include only tomatoes. 
The criteria when irrigate were the same 1951, 
except that calculated method water depletion adapted 
from (9) potential evapotranspiration data 
was substituted for the one inch per weck rule thumb. 
The greatest yield increase percent was obtained 
the plots that were irrigated when moisture block measure- 
ment indicated that percent the available water had 
been removed. The highest yield increase 
percent occurred the plots that were irrigated when 
was calculated that percent the available water had 
becn removed. The lowest increase, percent, was obtain- 
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the plots that were restored field capacity when 
percent the available water had been removed. The yield 
the check plot averaged tons per acre. All plots 
fertilized with 800 per acre 3-12-12 (Table 2). 


FROST CONTRO! 


crop and fruit growers are annually faced with 
the possible loss part their crop late spring and 
fall frosts. the average, the last killing frost the 
spring the southern part the lower 
peninsula betwcen April and May 10. The date 
first killing frost the fall usually between October 
and 20. 

The thin 
leafed plants well young blossoms 


Plants vary greatly their resistance frost 


sensitive frost injury. Strawberry growers particular 
have made extensive their irrigation systems Mich 
igan protect the strawberry blossoms. 

The frost problem also concern the grower 
organic Many these areas are low clevation 
and lose their heat rapidly still, clear might that 
frost may occur during the summer months. 

The meteorological condition most conducive radia 
tion-type frost cold air mass moving into the area 
behind cold front; then the air becomes essentially calm 
early evening and the sky clears, conditions are for 
the development temperature inversion and rapid cool 
ing the air near the ground surface. These temperature 
inversions are commonly quite intense within few feet 
the ground surface. 

The major portion the information collected frost 
prevention irrigation has come using 
sprinkler irrigation systems. frost 
occured southwest Michigan 1949, during which grow 
ers reported protection blossoms against 
temperatures low Those growers who used 
tion that year have been enthusiastic about the results. Onc 
expression was that was the difference between 
percent crop and percent crop. Many other 
growers now fecl that frost protection just important 
drought protection 

Howe (10), discussing work peat Minnesota, 
reported protection truck crops against 
deg frost 

Michigan growcrs have found that repeat applications 
water for frost protection several times within one 
have produced condition the soil that 
night for two three nights the soil has 
was near capacity when the application started 

was this excess water problem that th: 
initiation study the spring 1950 determine how 
low application was needed give 
protection 

single low-angle, low-capacity rotary irrigation sprink 
ler was placed center test circle. Potted 
strawberry plants were placed radii 
Thermocouples were laid leaf surfaces and held place 
tape. Water collection cans were placed along radius 
measure the depth water applied. Thermocouples 
thermometers, and plants were placed outside the wetted 
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arca for checks. The first test was made the early morn 


ing May Irrigation started 2:40 a.m. when 
the air temperature plant level had reached 
thermocouple the base the sprinkler 
water temperature which throughout the test 
tween and Most th: 
apparently lost the air before the water 
plants. recorded the water-collection cans 


heat the water was 


ranged and The lowest temperature 
corded plant level outside the wetted area was 
thermocouple placed leaf from the sprinkler 
recorded minimum temperature The water 
cation this point averaged per hr; both the 
blossoms and leaves were damaged. Another plant placed 
from the sprinkler received 0.06 per hr; the plant 
was damaged frost. third plant located from 
the sprinkler per hr. The plant and 
blossoms were not injured. The time rotation 
sprinkler was min, 

second test was made October and 26, 1950. 
Tender green beans pots from greenhouse were used 
this test. The water application was started 8:40 p.m. 
and continucd until 10:38 Light breezes 
approaching calm were prevalent. This resulted consider- 
able fluctuation the plant level temperature. The lowest 
temperature recorded during this test was The bean 
plants that received water-application rate 
per were protected while those plants 
ceived 0.07 per were frozen (Fig. 4). 

third test was made field arca lima beans 
September 29, Sprinklers using 7-deg nozzle 
rated 9.4 were placed 60x60 intervals two 
laterals. Each sprinkler protected circular 
diameter against minimum temperature 

The fourth test this series was made the fall 
1952. Standard two-nozzle sprinklers were placed three 
The sprinklers were with nozzles 
The nozzle was replaced with pipe plug. The 
gallonage water delivered was 8.8 gpm per sprinkler. 

light frost 30F minimum occurred the night 
October and The equipment operated satisfactorily and 
damage was apparent the protected area. second 
frost occurred the night October and The equip 
ment was started 8:30 p.m. minimum temperature 
was reached. Many the plants the area 
showed some damage. The time rotation the various 
sprinklers varied between min. possible that 
the speed rotation may have too slow. The heat 
fusion given off new layer water turned ice 
was apparently dissipated and the temperature the leaves 
too low temperature before repeat application was 
made. Since freezing persisted for over 
there may have been factors thickness coat rela 
tion water application and also duration freezing 
temperature entering into the results 

Further detailed tests are determine the inter 
action between rate application, duration 
minimum temperature, and rate sprinkler 


IRRIGATION OF FIELD CROPS 


Potatoes. Because many the soils Michigan are 
sandy loam texture, large portion the state adaptable 
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potato production. 1952, 56,000 acres were devoted 
the production 10,360,000 potatoes. Many 
these growers have turned irrigation being essential 
the production high-quality potatocs. Deficient water 
supply the growing season creates hollow hearts and 
knobs, which the consumer objects. Wheeler (11), 
the basis field observations and exploratory tests, makes 
the recommendation that after good fertilizer and soil man- 
agement practices have been established, yields 
increased increment 100 300 per acre the 
use irrigation. 

Pasture. Irrigation studies have been conducted for the 
past years Ladino clover and brome grass pasture plots 
the farm crops department. These plots were grazed 
sheep. Tesar (12) reports that the magnitude animal 
gains, forage production and profit due irrigation arc 
encouraging. 

1952, the study was expanded include duplicate 
six-acre plots Ladino clover, alfalfa and brome Fox 
sandy loam soil. Data collected included the production 
the dairy cattle, their grain requirements, the forage pro- 
duced and available moisture content the soil profile 
12, and 36-in depths. One application 1.5 
water was made July and The rainfall for the 
summer months was 0.13 short the May through Sep- 
tember normal 16.93in. While small 
irrigation was recorded, did not represent financial gain 
over cost. Additional data are needed complete the over- 
all picture. While are not strongly recommending pas- 
ture irrigation, believe that some profit can made from 
the irrigation desirable grass legume combinations 
well-fertilized and well-managed light soil pastures. 


EQUIPMENT 

Portable irrigation systems composed quick-coupling, 
light-weight pipe and rotary sprinklers are most popular 
with Michigan growers. Many the pumping units 
were made centrifugal pumps commonly powered 
with old automobile, truck industrial engines. These 
units are being replaced with packaged pump 
units mounted skids trailers. Since three-phase electric 
power not readily available, and since the hours opera 
tion the irrigation system are relatively short each season, 
gasoline engines have been the favored type power. 

The acreage irrigated individual growers ranges 
widely from fractional-acre strawberry patch truck and 
potato arcas over 100 acres. While detailed survey infor- 
mation not available, estimated that majority the 
pumping units operate the 250 gpm range. 


WATER SUPPLY SITUATION 

Closcly associated with the economics supplemental 
irrigation the question water supply and water rights. 
About one-half the irrigation water used Michigan 
comes from surface sources; many lakes and streams are 
found throughout the state which provide 
source water. Gencrally, farm ponds are not feasible for 
irrigation because their limited capacity and difficulty 
sealing. 

The over-all water supply for irrigation Michigan 
good. the present time, however, the situation regarding 
the water rights irrigators clouded and confused. With 
respect ground waters, the courts generally hold the 


rule reasonable use. legislation has yet been devel 
oped cover the anticipated increase ground water use. 

The legal right use waters for irriga 
tion Michigan governed the riparian doctrine. 
the present the courts have not yet recognized 
irrigation legal riparian use surface water. Until the 
courts act this point, cannot certain 
what his rights are. 


FUTURE IRRIGATION MICHIGAN 


The increasing national concern about the source 
additional food and fiber meet the needs our rapidly 
expanding population challenge the agricultural re- 
search worker find ways increasing the production 
the land now cultivation. Both drainage and irrigation 
have contribution make this increased production 
program. Michigan, reasonable assume that with 
growing industry, the demand will increase for truck and 
small fruit crops. This will probably mean shift the 
land use some our sandy and sandy loam soils from 
ficld truck crops. The expanded use irrigation will 
parallel this the truck and small fruit crop 
production. also reasonable expect that additional 
areas muck soils will added the truck crop acreage 
again, irrigation will needed many these fields. 
With the shift some ficld crop land truck production 
can expected that many acres presently classified 
marginal sands will brought into production for livestock 
pasture through the use fertilizer and irrigation. 

Preliminary work being started determine the feasi- 
bility field crop irrigation While the necd for irrigation 
some our decp-rooted crops finely textured soils 
somewhat doubt, except extreme drought years, the 
for irrigation field crops sandy soils should 
investigated. Studies this type should include fertilizer 
rate, plant population, variety, and good soil management 
aspects determine the maximum sustained production that 
can attained when the lack water climinated 
limiting factor. 

can therefore anticipated that Michigan farmers 
will continue expand their use irrigation equipment. 
Many long-time truck crop longer consider 

With the aid stepped-up education program and 
with more field expericnce, more are realizing 
that their can used greater advantage for 
emergence, transplanting, wind erosion control 
and muck, applying soluble fertilizers, frost protection, and 
soil moistening for plowing 

Thus irrigation equipment gradually becoming part 
the truck standard farm 
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Runoff from Conservation and Non-Conser- 


vation Watersheds 
John Allis 


MEMBER ASAE 


HANGES both the peak rates and total runoff that 
may brought about changes land use and 
the application soil and water conservation 

practices are importance both agriculturists and engi- 
necrs. order provide information this kind for 
small agricultural watersheds, hydrological studies were 
initiated the Soil Conservation Service during 1937 and 
1939 near Coshocton, Ohio; Waco, Tex. and Hastings, Neb. 

Near Hastings, Neb., 481-acre watershed (W-3) and 
watershed (W-5) were selected 1939 for de- 
tailed study. Both areas were farmed straight rows until 
the spring 1947 and records kept runoff from each. 
Since that time some conservation practices have been 
applied Watershed W-5. the fall 1950, percent 
all the planned terraces were completed, grassed water- 
ways were established, legumes were increased from about 
percent about percent the area, and the grassland 
increased from about percent about percent the 
These conservation measures were applied with the 
cooperation all but the landowners. This owner 
has about acres cultivated land the head the 
watershed which have not been protected conservation 
measures. 

The rainfall period record these two watersheds 
was compared with the long-time record Hastings, Nebr. 


This paper was presented the 46th annual meeting the 
American Society Agricultural Engineers Pittsburgh, Pa., June, 
1953, contribution the Soil and Water Division. reports 
the results studies project the SCS Central Great Plains 
Watershed, Hastings, Neb., cooperation with the 
Nebraska Agricultural Experiment Station. 

Great Plains Experimental Watershed, Soil Conservation Service, 
U.S. Department Agriculture, Hastings, Neb. 

Note: acknowledgment made Victor 
Mockus, hydraulic engineer, for his technical suggestions; Carl 
Englehorn, soil conservationist, for his help and assistance com- 
putations, and others for reviewing this paper 


| 


A 
0 1945 


CHES 


RAINFALL 


INCHES 


AVERAGE RAINFALL 
WATERSHEDS 


! 


MULATED 


YEAR 


RAIN 


WATERSHED 


a+ 


The accumulated rainfall Hastings for the period 1895 
1952 was plotted (Fig. 1). Using 1939 this line 
new starting point, the accumulated annual rainfall the 
two was plotted for the 
Since wet and dry periods are indicated Fig. differ- 
ences slope, apparent that from 1947 1952 the 
rainfall Hastings was more than normal. The graph 
shows that rainfall received the two watersheds 
comparable the Hastings long-time record, although 
somewhat higher than the preceeding 20-year period which 
includes the drought the 

The wide variation yearly rainfall the Central Great 
Plains region another factor which was considered 
evaluating the rainfall normality. The yearly rainfall 
Hastings, for example, has varied from 11.90 1936 
40.60 1915. Since the discussion follow divided 
into two periods, 1940 1946 and 1947 1952, com- 
parison made these periods relation each other 
and the long-time period record Hastings. During 
the 7-year period, 1940-1946, the yearly rainfall was less 
above one year. the 6-year period, 1947 1952, 
the yearly rainfall was less than years, between 
1895-1952 record Hastings shows that less than 
yearly rainfall was received years, between and 
shows the rainfall the two watersheds not only 
parable regard yearly variation for the two periods, but 
comparable the variation the long period record. 


During the period record, 1940 1952, watershed 
consistently received about percent more rainfall than 
watershed W-3, indicated the accumulated rainfall 
curves the two watersheds (Fig. 2). The consistency 
these differences rainfall further illustrated plotting 
the accumulated rainfall W-5 against that W-3 
(Fig. 3). These points plot practically straight line. 
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(Left) Accumulated annual rainfall Hastings, Nebr., 1895 1952, average annual accumulated rainfall watersheds 


and W-5, 1940 


Fig. (Center) Accumulated annual rainfall, watersheds W-3 and W-5, 1940 


Fig. (Right) 


Double mass annual rainfall watershed W-3 plotted against accumulated annual rainfall watershed W-5, 1940 1952 
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annual runoff, watershed W-3, plotted against accumulated annual 


apparent that the differences total rainfall 
the two watersheds, although consistent, 
minor. Since rainfall the primary source runoff this 
area, should expected that the peak rates runoff, 
well the total runoff, from the two watersheds would 
about the same where other factors are equal. close 
similarity runoff was observed during the calibration 
period 1940 through 1946, during which time the two 
watersheds were farmed similar manner. The records, 
however, indicate definite trend toward lower peak rates 
and less runoff watershed W-5 beginning 1947, when 
the application conservation measures was started. 


The accumulation runoff plotted years for each 
watershed shows that the runoff from the two areas was 
similar for the period 1940 1946 (Fig. 4). During the 
period 1947 1952, however, these curves tend diverge 
from each other, indicating considerably less runoff from 
watershed 
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mi. 
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1.60 


1.40 
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481 ACRES 
1.20 
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w-5, 
PEAK 19° PER HOUR 
rs 


(Left) Accumulated runoff, watersheds W-3 and W-5, plottcd years 1940 (Center) Double mass curve 


watershed W-5, 1940 (Right) This map 


shows terraces completed, proposed terraces, and grassed areas watershed W-5 


The effect conservation measures runoff also 
indicated plotting the double mass runoff curve (2)* 
for the two watersheds (Fig. 5). From 1940 through 1946, 
with possible normal deviations data, the runoff from 
watershed W-3 practically equal the runoff from 
watershed W-5. This indicated 45-deg line where 
had been previously shown Potter (3), 
using the Gumbel probability that the runoff from 
the two areas similar with respect peak rates and total 
amounts for this period. Beginning 1947 and the time 
the application conservation measures was started 
watershed there decided breakaway from the 45- 
deg line, and the slope the new line 1947 1952 

During the long-time period rainfall record Hast- 
ings, average percent the annual precipitation 
received during the 6-month growing April through 
September. From 1940 1952 about percent all 
runoff from the two watersheds occurred during these 
6-month periods. double mass curve similar Fig. 


*Numbers parentheses refer the appended references. 
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(Left) and Fig. (Center) Hydrographs for the storm period, July 10-12, (Right) Hydrograph the storm 
July 14, 1952 
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was plotted using the growing season runoff place 
the yearly amounts. These curves, which are not presented 
this paper, show the same relationship and trends 

the fall 1952, percent all the planned 
terraces had been built watershed W-5 (Fig. 6), which 
increase percent over those built prior the fall 
1950. Other practices were also increased slightly, but 
the watershed was stable condition during 
the period 1950 1952. Farming practices watershed 
W-3 remained the same. The accumulated 
comparison for the 3-year period 1950 1952 showed 
the relation between the two watersheds 
using yearly records, and using the 6-month 
growing season records. results indicate that even 
the incomplete application soil conservation practices 
watershed south central Nebraska reduced 
the total runoff nearly percent. 

Peak rates runoff also were much less from the partly 
straight rows (1). Hydrographs were plotted for the high- 
est individual storm periods 1951 and The hydro- 
graphs for the storm period July 12, 1951, (Figs. 


watershed 


and indicate that, even though the ground was well 
plied with moisture from previous storms, the peak rates 
runoff from the carly morning storm July and from 
the storm the night July 10-11 were only high 
W-5 W-3. The hydrograph the storm July 14, 
1952, (Fig. shows the peak rates runoff were also only 
half high W-5 W-3. Table shows the 
mum yearly peak rates runoff both watersheds during 
the entire period 


TABLE MAXIMUM YEARLY PEAK RATES RUNOFF 
INCHES PER HOUR AND FEET PER SECOND 
PER SQUARE MILE 


Watershed W-3 Watershed W-5 


Year iph cfs per sq mi iph cfs per sg mi 
1940 0.05 41 0.01 6 
1941 0.54 441 0.25 160 
1942 0.20 126 0.66 428 
1943 0.45 225 0.84 $45 
1945 0.17 110 O.18 116 
1946 0.23 148 
1947 0.40 190 0.16 102 
1948 0.43 277 0.26 171 
1949 0.59 383 0.67 44 
1950 0.57 370 0.56 463 
1951 1.74 1130 O.87 561 
1952 1.35 857 0.64 116 


conclusion, may stated that the data collected 
this project have shown definite trend toward lesser 
peak rates and total runoff small conservation-treated 
agricultural watershed than untreated one the Central 


Great Plains 
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Supplemental Irrigation Sandy Soils 
(Continued from page 765) 
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Flow Patterns Air 
(Continued from page 758) 

independent check this calibration the flow 
net possible based the total delivery the fan. The 
volume air moving through slice one foot thick can 
estimated. This volume divided the number 
flow channels shown the flow net provides the desired 
second evaluation cubic per minute per flow channel. 
These two evaluations were good agreement for 

The calibrated flow net thus developed now permits 
problems the distribution ventilation dealt with 
quantitatively. For example, one measure the 
ratio the ventilation provided the least ventilated portion 
the grain the average ventilation provided. 

Each flow channel the calibrated flow net represents 
some known air movement expressed cubic feet per min- 
ute per foot length building, and also represents some 
number bushels grain per foot length building. 
The area each flow channel may measured, for exam- 
ple, planimeter (Fig. 11). This permits separate value 
cubic feet per minute per bushel established for 
flow channel 12). These separate values may 
then rendered bar chart, from which smoothly 
curvilinear diagram the distribution can drawn (Fig. 
13). The minimum ordinate divided the average ordi 
nate the efficiency ratio sought. 

The test information sccured during 1952, including the 
analysis air distribution expressed flow net, pro- 
vided the basis for design revisions which have now been 
incorporated the Quonset grain dryer (Fig. 14). 
the 1953 Quonset the plenum duct extends the full 
length the building; the endwall linings are extended 
upward permit grain piled the same height 
from end end the building; these endwall linings are 
sealed against movement air through the joints their 
sheeting, and there are eight longitudinal vents 
sidewall lining shects compared with two such vents 
the 1952 design. 

Additional tests are planned for 1953. These new tests 
should add substantially our 1952 data, and will also 
aimed questions farm-operating techniques for the 
Quonset grain dryer. 
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Water Rights and Administration with Respect 
Soil and Water Conservation 


ODERN society America, with its growing 
phasis upon intensive use land and water 
resources, needs improvements additions 

our systems water rights and such 
means conflicts interest over water can minimized and 
the growth important areas the nation maintained 
accordance with their capabilities. Strengthening the sys- 
tems governing relations between and among people and 
their institutions the field water and related land use 
might begin with more enlightened attitudes mind. These 
would attitudes which give greater recognition the 
rights and responsibilities others, which recognize the 
vast experience the western states, and which help lead 
others assume their proper responsibilities and utilize 
this experience through orderly democratic 

This process has been going rather rapid pace 
the West ever since the early American occupation. But 
the East the process has been lagging far behind. fact, 
parts the eastern system are just about where they were 
during the first half the 19th 

should not assumed, however, that the western 
system perfect complete any means. fact, cer- 
tain phases the water rights and administrative systems 
some states the West are inadequate mect present 

The purpose this paper set forth briefly some 
the factors which give rise water problems having legal 
and administrative implications, together with certain trends 
those factors; analyze briefly the soil conservation 
movement with special reference 
for soil and water which have been, should be, assumed 
soil conservation districts and farmers; and finally 
outline some the rights and responsibilities land and 
water users, local agencies, and the several states wherein 
water laws and administrative systems need improved. 
This will serve point and emphasize only the main 
points which might recognized and considered. 

Factors Giving Rise Water Problems Having Legal 
Implications. has been said that water problems arise out 
too little too much water, and that this simple sub- 


This paper was presented the annual meeting the American 
Society Agricultural Engineers Pittsburgh, Pa., June, 1953, 
contribution the Soil and Water Division 

The author soil conservationist, Soil Con- 
servation Service, Department Agriculture (Berkeley, 
Calif.), and member the District Columbia Bar. 


paper directed mainly the eastern states, and par- 
ticularly the seaboard states area. See also Hutchins, Wells 
A., Water rights for irrigation humid areas, AGRICULTURAL 
ENGINEERING, vol. 20, November, 1939. 

2Busby, American water-rights Law, South Carolina Law 
Quarterly, December, 1952; the beneficial use water South 
Carolina, preliminary report, Soil 
February, 1953 

example, California does not have comprehensive ground 
water statute, yet has some the most complex ground-water and 
related land-use problems. Also, the standards beneficial ust 
water adopted the courts most western states are not the 
better standards such beneficial use. 


Busby 


stance has seldom been available exactly the right amount, 
the right time, and the right place. Too little water 
results from drought, rapid development 
ment and use, lack storage replenishment, and 
reduction the usable supply through impairment the 
quality water sediment, industrial and human wastes, 
and salt encroachment. Too much water results from 
cessive precipitation and runoff, poor land use practices, 
and barriers water movements over and through the 


Thus appears that the three main limiting aspects 
water time and place —-may keys our fu- 
ture economic development and progress 
Ask anyone who tries irrigate from stream which goes 
dry just the place and time when the water needed 
most. Ask anyone who plans establish modern factory 
calling for the expenditure millions dollars. ask 
the housewife who responsible for the cleaning, washing, 
cooking and many other tasks calling for water now not 
next weck next year. 

All too often adequate supplies good quality water 
systems for water disposal are taken for 
granted. When the supply runs out critical time and 
place, users begin blame somcone else. when systems 
for the disposal water are inadequate, people begin 
blame their neighbors residing above below them. 
people are avoid legal and administrative problems 
growing out shortage and excess water, they need 
look ahead and anticipate changing needs —physical, eco- 
nomic, legal and administrative. But cope with the 
changing needs the physical and cconomic fields often 
requires consideration first laws and administrative sys- 
tems because changes water use and management 
may not made 


After all, water its relation the land real property 
which there very considerable community interest 
arising out its moving and essential character. And since 
property the primary responsibility the several 
states, the states are vitally concerned with water use and 
management. 

Water use and management problems having legal 
plications seem vary according the occurrence the 
three main limitations water indicated above and also 
with many other influences too numerous mention. This 
not new any means, for these problems been 
occurring since long before the birth laws 
established then may taken any 


H., Water the ground: too much too little 
water, Soil Conservation, Vol. February, 1951. 


5See, for example, Adams, Frank, Irrigation California 
viewed from the side lines, California Farm Bureau Monthly, 
March 1953. (Of nine points listed largely responsible for irri- 
gation progress California over the last fifty years, the first four 
were legal.) 


Preservation integrity state water laws, Appendix 
October, 1942. 


Trends Factors Giving Rise Water Problems Hav- 
ing Legal Implications very large part all our water 
development and conservation work took place between the 
first and second World Wars. Along with this came pro- 
nounced changes concepts water rights, especially 
regard such matters as: What constitutes navigable 
Who has the rights energy produced falling 
water and under what And 
organizations should develop systems control for 

even more rapid rate expansion the use 
water, least for certain types uses and certain locali- 
tics, have taken place during and since World 
War Along with this expansion have 
droughts (which have reached into the New England 
states), the continuing pollution streams, lack suffic- 
storage capacity, and changes agriculture, industry, 
towns and cities. Combinations these influences seem 
causing water-shortage problems areas where problems 
excess water have been prevalent for many years. 

This situation seems have been more acute the 
seaboard states the nation, but has also appeared 
inland points well. The South and Southeast seem 
have come for variety these changes. remains 
secn not this trend will continue into the 
future. Certainly some the factors contributing inten- 
sive use land through irrigation and drainage, the 
migration industry, and the growth towns and 
cities would secm the type which may continue 
the South and Southeast for some time come. 


TRENDS NOT INDEPENDENT OF SOIL CONSERVATION 


These trends have not been independent another 


into every one the states and into the terri- 
nomic trends just outlined and the soil conservation 
movement are rather closely related locally. The main 
economic interests both movements scem dependent 
upon the same sources water supply. They are affected 
the same types water damage. 

One aspect this relationship not generally recog- 
nized, however. That the fact that the vast majority 
the water supply most our states, except for water 
imports from other states, and also the source much 
the water damage originate upon non-urban watershed lands 
which are used and managed largely farmers and ranch- 
ers. Thus farmers and ranchers occupy very special 
position this field water rights 
For this reason, may well analyze and consider 
some the broad trends the soil conservation movement 
itself which under the direction landowners and 
over 2500 organized soil conservation districts. 


Water Policy Commission, Water Re- 


sources Law. 

water and sewage facilities the United States, 
Public Health Service, Federal Security Agency, Cincinnati, 
Ohio, 1945; MacKichan, Fstimated use water 
United 1950 Geological Survey Circular 115, May, 
1951; McGuiness, Water situation the United States 
with special reference ground water, USGS Cir. 114, 87, June, 
1951; Paulsen, Our water supply, USGS, March, 1953. 
Personal discussion with members the staff the state engineer, 
Sacramento, Calif., 1953. 


Conservation Districts (Mimeographed report the 
Soil Conservation Service, released July 1952.) 
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The Soil Conservation Movement Its Inception 
The Soil Phase. its inception the depression years, the 
soil conservation movement developed mainly around the 
soil phases well-rounded soil and water conservation 
program. stations and demonstration projects 
were operation many states. These helped 
developing and demonstrating improved ways control 
soil erosion and prevent soil losses. 

Through this experience, became evident that the 
people living the land exercise tremendous influence 
upon the soil and its productive capacity. They determine 
the land ownership and land-use patterns. 

With the natural landscape cut into farms and fields, 
and with uses established often without regard land and 
water capabilities, the forces wind and water can begin 
their destruction. Since these forces follow only physical 
features the landscape, became evident that some type 
organized group action would absolutely necessary 
soil erosion were checked and soil resources protected. 

This was given tangible meaning terms the concept 
soil conservation districts, which could cover many farms 
and often more than one county. Here where the soil 
conservation movement changed from approach largely 
physical nature one which man and his neighbors 
play the dominant role; where our people and their state 
governments began assume greater responsibilities for the 
use and management their soil and some phases their 
resources. 

There was considerable discussion then whether 
enabling legislation for these group organizations should 
federal state. The state basis was suggested because land 
real property and real property the primary 
bility the several 

The authority each state legislature was essential 
order carry out programs affecting real property. Here 
where the state legislature developed statewide enabling 
legislation for soil conservation districts. Here where land 
users were able organize into effective local agencies, 
that they could assume greater local responsibility for con- 
serving their soil through cooperative activities. 


Powers granted soil conservation districts did not ex- 
tend the planning, execution and financing required for 
construction, operation, and maintenance group water 
projects. However, the districts did obtain broad powers 
deal cooperative basis with some the more 
important phases water management the farm 
small group farms, especially that phase which will later 

The Soil Conservation Movement Today The Water 
Well the Soil Phase. Soil conservation districts have 
carried good land-use and soil conservation programs 
for upwards and new districts are being formed 
every year. this work, district supervisors, directors 
commissioners have acquired considerable administrative 
and leadership experience which has put them good 
position for assuming lareer (Continued page 772) 


10Glick, Philip M., The soil and the law, Yearbook Agricul- 
ture, 1938, pp. 296-318, 299, 300. 


should noted, however, that the soil conservation dis- 
law California was amended 1951 provide certain 
additional powers for soil conservation districts the field water 
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Case Portable Elevator utilizes 
economical Steel Link-Belt elevate ear corn 
into crib. 


STEEL 


LINK-BELT offers the chain 
that’s best for every job 


many varied farm implement drive and con- 
veying jobs performed chains and sprockets 
require different physical characteristics. Steel 
Link-Belt example how Link-Belt builds 
type and size for every purpose. 

addition, every chain the complete Link- 
Belt line built for longer life. Rigid control 


For low-cost farm implement 
drive conveyor service 


raw materials and manufacturing processes your 
assurance greater 

For all the facts Steel Link-Belt, ask for Book 
2403. And for information the complete Link- 
Belt chain line, see your nearest Link-Belt repre- 
sentative. 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 
Francisco, Los Angeles, Seattle; Scarboro, Toronto and Elmira, 
Ont. (Canada); Springs (South Africa); Sydney (Australia). 

Sales Offices in Principal Cities. 13.331 


CHAINS AND SPROCKETS 


one chain serves every purpose get the RIGHT one from Link-Belt’s complete line 


Steel Link-Belt for moder- Class 400 Pintle chain— 
ate-strength power trans- 
mission and conveying. 
Also available in malleable. 


joint, for light conveyor, 
elevator or drive duty. 
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Double-Pitch Precision 
cast links with closed pin Steel Roller Chain, for 
conveyor, power transmis- 
sion applications. 


Precision Steel Roller Complete Link-Belt 
Chain, standard pitch, sprocket line includes 
combines high horse- single and multiple width 
power with light weight. sprockets. 
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Water Rights and Administration 
(Continued from page 770) 
responsibilities they arise. They have acquired broad 
points view and attitudes mind. 

their work has progressed, district leaders and their 
assisting technicians have been confronted continuously with 
water problems all sorts which affect land use and farm 
enterpriscs. Some these involve the water, such 
encountered shifting from row crops grass and 
trees, vice versa; providing adequate supplies good 
quality water for livestock, wildlife and recreation the 
farm, and developing irrigation systems and applying 
sound irrigation practices. 

The damage aspects water have also come for con- 
sideration, such those involved establishing water- 
disposal systems improve wet lands, controlling major 
gully crosion problems, and, more recent years, pre- 
venting and reducing floodwater and sediment damages. 

Some farmers have also lost their good-quality water 
supplies, for temporary longer periods, through com- 
petition arising out the rapid expansion the 
ment and use surface and ground waters and through 
other causes. 

these more and technical conservation prob- 
lems were encountered, became evident that the water 
phases this total conservation job are more complex than 
had been thought the beginning. Water, though simple 
substance, follows certain physical laws concerning which 
most farmers have not had extensive training and experience. 


ALTERING THE PATTERN WATER 

attempting alter the movements water over and 
through their lands, farmers have some instances, and 
possibly times without realizing it, modified the extent 
which they and others could these water supplies 
damaged them. people alter the pattern water 
movements area, they may thereby affect not only their 
own but also other water rights and investments. 
Here where new problems and responsibilities arise 
soil conservation districts. 

Furthermore, land users are coming realize more and 
more that water, well land, has certain capabilities. 
This especially evident when soil conservation district 
entire state the subject consideration. the 
programs soil conservation districts move more and more 
into the water phases, district leaders may need consider 
these broad water capabilities. Here where their points 
view can and will broaden still more. They may also 
need recognize, dealing with water problems, that 
other groups such the industries, municipalities, and rec- 
reation groups are also concerned. 

there any resource which calls for cooperation its 
use and management, water. One place establish 
cooperation laws and administrative systems. 

The Water Phases Soil Conservation Involve Law 
Well Engineering. Land users and district leaders need 
concern themselves not only with engineering and other 
physical sciences, but also with the law and its administra- 
tion. Both are highly technical fields. important that 
they understood and utilized much possible. Any 
time that land and water users get very far away from sound 
principles and law, they encounter difficul- 
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ties. Any time that one water-using group does not work 
with the other water-using groups problems 
mutual concern, difficulties are bound arise. 

Much our system water rights was developed when 
little was known about the behavior water, particularly 
that ground water. result some our water-rights 
principles and administrative systems are not adapted con- 
ditions they exist today. Today, many our water uses 
are artificial ones while those the early settlement the 
states were natural uses. 

The main problem for the states, concerned local 
agencies, and land and water users scems how best 
balance supply and demand for water within and between 
water-problem and how best minimize within prac- 
tical limits the damage caused and water resources. 
The right combination vegetative meas- 
ures the one hand, and legal and administrative 
measures the other hand, seem offer the best 
for permanent solution. 

Soil conservation district leaders and their assisting tech- 
nicians have not always known how best deal with these 
more complex and management problems. Yet 
they are faced with leadership responsibilities for the ad- 
ministration their district programs and also, mat 
ter greater service, other groups concerned with nat 
ural and their fellowmen. 


With the thought mind that understanding some 
the basic principles American water rights and respon- 
sibilities are essential the solution these problems, 
the remainder this paper devoted these matters. 
effort will made emphasize phases water rights and 
administrative systems needing strengthening. This strength- 
ening might take the course development comprehen- 
sive water codes under the leadership water users and 
their advisers, members the legislatures, and the gover- 
nors cach Each state needs treated 
separate problem. 


Water Rights and Responsibilities General. The gen- 
system our American water law made basic 
property rights and water organizations. Each these 
major involves the damage and the aspects 
water they relate the land. But the and damage 
aspects are not always clearly distinguished the courts 
and administrative agencies. 


GROUP ORGANIZATIONS THE STATE LEVEL 

Group organizations consist public the 
state level, irrigation, drainage, flood control, soil con- 
servation and other districts the local level. There are 
also private partnerships and corporations which have lim- 
ited responsibilities. These legal means approach 
provide water for and reduce damage recognize that 
some water activities carried out cooperatively 
group undertakings. 

Local agencies and organizations should consider these 
aspects their larger water problems due course, they 
are meet their needs for irrigation, drainage, flood dam- 
age prevention, and watershed protection, and attain 
some reasonable means control groundwater use and 
artesian pressures. Such consideration should 
search into existing administrative experience, well the 
law, and should not acted (Continued page 774) 
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Low original cost, 
BCA Cam Follower Bearings 
cut installation costs, too! 


This package unit includes pre-lubricated sealed bearing and 
mounting stud. So, addition costing less initially, BCA Cam 
Follower Bearings save substantially installation time. 


BCA Cam Follower Bearings stand the terrific punishment 
agricultural service. They give outstanding performance used 
connection with hay baler cams and forage harvester pickup 
attachments. The thick-sectioned outer race case hardened 
withstand the shock common these cam applications. BCA cam 


follower bearings are slightly crowned assure better contact with 
the cam. 


BCA has made many contributions the solution the bearings 
problems peculiar farm equipment. Perhaps can solve your 
bearings 


COMPANY 
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radial, thrust, angular-contact Ball Bearings 


Water Rights and Administration 
(Continued from page 772) 
upon without due consideration water and other basic 
property rights. 

Water rights are divided with respect water the 
air, water the surface the land, and water the 
Surface water rights are further divided with re- 
spect watercourses, having well-defined channels, and 
diffused surface waters, which have not found their way 
channels but which may follow minor 
depressions drainageways. 

Groundwater rights are divided much the same sur- 
face water rights. First, there are rights subterranean 
streams, having well-defined channels, and, second, rights 
percolating ground waters, without well-defined channels 
but which follow minor cracks porous zones. 

cach the subdivisions surface and ground-water 
rights, somewhat different rules law and administrative 
principles apply with respect permissible and damage 
resulting from artificial alteration water 

Rights Water the Responsibilities the 
States and Congress. Each state has certain rainfall char- 
including its absorbed nitrogen and other elements, just 

The courts and legislatures have not spelled out the 
character and extent private and public rights water 
the air. This reason for saying, however, that none 
exist. Artificial rainmaking, such taking place some 
states, the East, may speed the processes the 
courts and 


PROTECTION OF WATER SUPPLY FROM THE AIR 

would seem that people who acquire lands, and water 
rights streams and lakes, should protected their 
natural source water supply the air. They should not 
unduly deprived their precipitation others who, 
artificial means now available, might find possible 
divert large quantities air for use other 
localities states. 

course, moisture-laden air excess the reason- 
able needs land and water users one locality might 
considered available for use other localities 
certain times the year. These aspects the law water 
rights are ncbulous present that one can only hazard 
guess what the law might determined 
eventually. would seem the responsibility the 
state legislatures and the Congress begin formulate 
policies this field before artificial rainmaking gets out 

Rights Diffused Surjace Waters the Land Re- 
sponsibilities Land Users and Local Agencies. 
percentage the water that falls the land rain 
Wells, A., Selected problems the law water 
rights the west, pp. 1-24 (1942). 

cirrus, the story cloud seeding, General Electric Re- 
view, November, 1952. 

144 Vanderbilt Law Rev., 332; Yale Law Rev.; Stanford 
Law Rev., 43; Craig, Gavin M., Legal aspects rain making, and 


legal report liabilities creation artificial rainfall and powers 
the state regulate the same, December, 1950. 

have been introduced Congress but none seems have 
received acceptance yet. The New York newspapers reported 
during April, 1953, that bill passed the New York legislature 
license artificial rain making that state had heen vetoed the 
governor for reasons specified. 
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snow consumed evaporation and transpiration. 
the land user able convert more this into productive 
transpiration through useful plants, usually gains both 
terms production and reduction damage caused 
water. Thus the initial phase water conservation 
begins with wise land and water use. 

Another phase involves the application conservation 
practiccs help maintain productive capacity, and not only 
hold the soil place but also increase the infiltration 
water into the soil and reduce the surface runoff. 

third phase concerns structural measures such 
dikes, diversion ditches, ponds, and detention storage 
reservoirs slow the movement water. The right 
combination these phases water management can 
possible the beneficial consumption large part total 
precipitation which falls upon farm group farms. 

The upper portions many watersheds are steeply 
sloping and may require more intensive use certain 
these measures. The lower portions may require other types 
measures get rid excess water whenever accum- 
ulates. The more intensive the treatment, the greater the 
need for water rights and responsibilities considered. 

Generally speaking, the land user said have right 
use and control his diffused surface waters various 
management measures, just long his use reasonable 
one respect his neighbors, and just long does 
not unduly carelessly collect, concentrate, and discharge 
these waters upon his neighbors such unnatural quantities 
and velocity cause substantial damage. 

some states, the upper landowner has the right 
have these waters down and pass over the lands 


his neighbors without undue interruption they would 
naturally flow. But his also has equal right 
have these waters down and pass over the next suc- 
ceeding tract land similar manner. 


RIGHT USE AND CONTROL SURFACE WATERS 

would seem, matter principle, that the land- 
owner reason his ownership should have first claim 
upon the use these waters for his reasonable needs. But 
such first claim ought carry with duty 
bility his neighbors and others far downstream 
use and manage his diffused surface waters and land will 
aid others making use of, avoiding damage caused 
by, the residual runoff stream flow. Such first claim 
ought also carry with the duty use and manage 
diffused surface waters and land will aid developing 
and protecting their inherent capabilities for future genera- 
tions and minimizing damage within practicable limits. 
Some these aspects water use and management have 
not been spelled out our customs and laws. would 
seem wise that they given consideration due course 
one basis for furthering soil and water conservation 
(Continued page 776) 


should noted here that greater care may needed 
using and modifying artificial means the movement diffused 
surface waters the western states, for these waters are one source 
upon which downstream water uses are dependent. may that 
the landowner upon whose land the precipitation falls probably has 
only qualified right use diffused surface waters, with due re- 
gard downstream rights. This question does not seem have 
been squarely presented the courts legislatures between 
users diffused surface waters and users surface streams and 
(b) between one user diffused surface water and another user 
diffused surface water. See Hutchins, op. (footnote 12), 
pp. 110-121 


774 
2 
Sart 


Balanced Vane Type Pump 


Under the very best conditions, cold weather puts strain starting 
equipment. Every part the engine stiffer, and the cold seriously 

decreases the power the starting battery. the hydraulic system has 

pump with fixed teeth lobes, this starting load may seriously 

increased above normal. 

Vickers Balanced Vane Type Pumps start practically load. rest 

and normal starting speeds, the sliding vanes are retracted only 

after the engine fires the vanes extend and pumping begins. 


result, cold weather starting much easier when Vickers Vane Type 
TEMPERATURE DEGRPSE FAHWRENMEIT 

Pump used. Curves based comparative tests Vickers Vane Type 
Get touch with the nearest Vickers office for full information. Pump and equal capacity pump with fixed teeth. used 


both was SAE 10W premium grade. 


(Left) Schematic diagram Vickers Balanced 
Vane Type Pump showing how sliding vanes 
are retracted normal engine cranking speeds. 
oil pumped and there practically 
starting load. 


Vickers Balanced Vane 
Type Pumps for mobile 
equipment are available 
five basic sizes, 

normal delivery 


ratings and a 
variety mount- 
| y unt 
ings. Ask for new 


Catalog 


(Right) Similar diagram Vickers pump 
showing how pump vanes are extended when 
engine running. Pumping then begins and 
continues at all engine speeds. 
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VICKERS Incorporated 


ENGINEERS AND BUILDERS 
EQUIPMENT SINCE 1921 


DIVISION THE SPERRY CORPORATION 
BLVD. DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA CHICAGO (Metropolitan) CINCINNATI CLEVELAND DETROIT HOUSTON LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) PHILADELPHIA (Metropolitan) PITTSBURGH ROCHESTER ROCKFORD SEATTLE TULSA WASHINGTON WORCESTER 
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When Tractor Hydraulic System 
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VICKERS VANE PUMP 


Water Rights and Administration 


(Continued from page 774) 


sense, the people who use the land, mainly farmers 
and ranchers, custodians not only the agricultural 
lands but also the diffused surface waters state. 
some extent, they are also the custodians, together with other 
water-using groups, most the waters state because 
both stream flow and ground waters are supplied largely 
from diffused surface waters. 

Here where local agencies have special responsibility 
helping set wise standards use and management. 
These standards once wisely established sound local 
basis could become part local custom. They might then 
incorporated into the body laws regarding water when 
widely accepted. 

This whole field water-land use and management may 
call for considerable study, (1) determine what the 
exact status the law, and (2) develop improved 
principles guide land and water users for various types 
topographic situation. Here where the American Socicty 
Agricultural Enginecrs can make very real contribution. 
Its members could offer helpful ideas and suggestions 
how best employ sound principles devel- 
oping improved systems water law and administration. 

Rights Stream and Lake Waters 
Local Agencies and the that portion the pre- 
cipitation which runs off the land, some percolates into the 
ground and some continues stream flow moving into the 
rivers and sea. That portion the surface which 
moves slowly combines with some the ground water 
make our less fluctuating and more dependable stream 
flow. 

The portion the runoff which moves rapidly takes 
with large quantities croded soil, and causes erosion 
and floodwater and sediment damage. Where surface 
moves slowly country, however, tends add 
and build the water table high that the 
soil takes place some Obstructions streams 
may accentuate both these problems damage. 


SURFACE WATERS DEFINED STREAM CHANNELS 

When the diffused surface waters find their way into 
defined stream channels, they take more public and 
less private character. There great community 
interest these waters, both from the standpoint and 
damage, which properly public Part this 
concern local, part statewide, and part interstate. 

Local agencies are vitally concerned with using stream 
flow locally for irrigation, livestock, 
more dependable source supply. addition, they are 
concerned with the removal excess waters from the land 
and their orderly natural 
These channels need kept suitable they 
are serve useful drainage purposes. Here where the 
owners adjacent lands well local agencies can assume 

Soil conservation districts lack sufficient powers 
out the larger group jobs these some states, 
however, counties, local courts, drainage, flood control, 
conservancy watershed districts may authorized 
some these things. Adequate powers should provided 
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these local agencies, through improvements existing 
law through new legislation, that local soil and water 
conservation programs can forward orderly manner. 

Once such powers were provided, farmers and others 
could organize more effectively carry out the water phases 
their programs, just they are carrying out 
the phases. This would make possible round out 
their programs use and conservation both the farms 
and the community watersheds. 

The waters streams and lakes, while flowing natur- 
ally, are considered the property one individual, 
except insofar the constitutions, courts legislatures 
have declared these waters the property the people 
the state. This concept moving things, including 
water, wildlife and air, has been called the com- 
applies our eastern system riparian rights 
well our western system prior appropriation. 


WESTERN AND EASTERN RIGHTS SOMETIMES DIFFER 

People water organizations can acquire rights use 
these waters under certain conditions established 
law. Here where the western and eastern systems differ 
certain respects. These rights use are recognized 
real property rights. But where waters are taken into 
canal pond, they are generally consid- 
ered personal property and then different rules law apply. 
notable exception this regard the rule now effect 
California. 

The rights stream and lake waters, however, are sub- 
ject the paramount power the federal government 
regulate navigable waters and protect their navigable capac- 


ities the interstate commerce. This important 
certain and has been since their early settlement. 


Let not forgotten though that these waters are also 
subject the inherent powers the states regulate water 
use and development the interest conservation and the 
health, safety, and general welfare its citizens. Here 
where the state legislature has the authority and the respon- 
sibility adjust water laws and administrative systems 
meet changing conditions. some types water problems 
the people given state may find necessary adopt 
constitutional amendments for certain these purposes. 

the East and still limited extent certain 
western states, rights use stream flow and other major 
surface-water supplies are limited largely those who own 
contiguous lands. These are called riparian rights. They 
must exercised with reasonable regard for the equal 
rights all other riparian owners the water body since 
the right use owner certain respects limited 
the rights all other owners who may affected. 

One who uses these waters riparian lands must return 
them their natural channel before they leave his land. 
may not divert the water from one watershed another 
watershed deprive succeeding riparian owners 
their respective rights use. 

the other hand, the western prior appro- 
priation permits use water both lands contiguous 
the stream and lands which are not. obtain its use, 
one must apply most instances the state agency admin- 
istering water rights and development for permit 
and put given amount water beneficial use and this 
within reasonable time. (Continued page 778) 
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Population growth figures show that within few years every five acres 
farmland will have produce much food six acres 

today. meet this unprecedented challenge, new ideas, methods, 
materials and machinery will exploited the nth degree. 

Maybe now the time take long, hard look your 
products with these questions mind: Can they 
Huffel Cold Formed Tubing substituted for 
heavier, more costly materials now being used? 
think can answer that last question with hun- 
dreds case histories and would welcome the 
opportunity showing how you, too, can broaden 
your and horizons. 


Rectangular 


Round 
Square 


broadening farming horizons 


Above are shown, actual size, few Van 
Huffel basic products which include: Lock 
Seam, Tight and Open Seam, Welded 
Tubing; Standard Special Formed Shapes 
all metals and any lengths. Sizes from 
3/16" O.D. Gauges from .018 .250. 


| 
Where ideas take shape for makers farm equipment 
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Water Rights and Administration 
(Continued from page 776) 


When validly acquired, this called appropriative 
right. exclusive right use for those who comply 
with the statute and recognized rcal property. not 
limited the corresponding rights others, the same 
manner are riparian rights, but limited the rights 
other appropriators under the rule beneficial use. How- 
ever, the exclusive right use given quantity water 
given place and time tends protect and encourage invest- 
ments dependent upon water resources. tends reason 
state policy, emphasize beneficial use and conservation. 
Naturally the western policy prior appropriation has 
been gaining favor the West over the years. The 
policy the riparian law has been losing favor there where 
water indispensable economic development. re- 
mains scen whether the eastern states will profit 
this experience. 

would seem the responsibility land and 
water users use these stream and lake waters wisely, and 
soil conservation and other local district leaders help 
develop sound standards beneficial use and management. 
the responsibility state legislatures provide effective 
legislation which will permit orderly development and wise 
these waters, well their conservation and protection. 
cach the eastern states, the riparian law adopted 
the carly settlement the state the rule decision 
for streams. was adapted simple economy natural 
water uses. not well adapted expanding and 
complex economy, problems shortage, and orderly 
and conservation. Here major area for 
strengthening our system water rights and 
administration. Here where agricultural engineers can 
also make real contribution toward the development 
improved standards use and management and improved 
principles water law and administration. 


Land Users, Local Agencies and the States. This brings 
the consideration ground-water rights and respon- 
sibilities, which are considerably more problem. 


SOME PRECIPITATION ABSORBED SOIL 


precipitation comes into contact with the soil, some 
absorbed. that part which absorbed, portion 
goes augment ground water, especially the 
heavy precipitation and low consumptive demands plants. 
some lower lying areas, the water table sometimes 
close the surface the land that irrigation, drainage, 
flood-damage prevention, and land-use adjustments are 
bound with ground-water conditions. The shallow 
aquifers which hold this water are not always uniform 
porosity, that the occurrence ground water may 
spotty. 

The more porous beds are often confined between im- 
pervious clay beds. the ground moves down slope 
within the porous beds from intake, 
subject pressure from the long sloping column 
above. This creates artesian conditions 

these beds are punctured wells shallow ponds, 
the water rises toward flows the surface. The 
wells and ponds there are, the less pressure and some 
cases, the less water available for each user. The pressure 
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may reduced the point where pumping required. 
And where the rate pumping excecds the rate replen- 
ishment, there may not suflicient water needs. 
Thus artesian pressure and water supply may reduced 
beyond practical limits. 

These losses may very serious where livestock and 
are largely dependent upon ground water 
other uses are also competing with agricultural uses. 

The careful spacing and use wells, ponds, and drain- 
age ditches needed. Wells might capped where they 
needlessly dissipate pressure and water supply. Some might 
plugged, certain horizons blocked off, salt water 
from one bed polluting fresh water from another bed. 
special cases, artificial replenishment wells water 
spreading may necessary build buffer zones salt 
water encroachment otherwise conserve valuable 
ground water supplies. These measures may require regula- 
tion law one form another. Obviously cooperative 
group action essential regulatory legislation 
fully effective. This calls for considerable educational work. 

one the states the East, little ground 
watcr law has been spelled out all. most them, 
little has been provided the way public policy guide 
development along conservation lines. some these 
states, the landowner, reason his ownership, has been 
held have right use this water pleases regardless 
what effect may have upon his neighbors. This 
according the legal concept that ground water part 
the land. 


Ground water not physically part the land, like 
stone, for continuously moving from higher lower 
lying positions, albeit slowly. Thus this legal concept does 
not recognize sound enginecring and geological principles. 
would seem contribute conflicts interest and 
insecurity investments dependent upon ground water 

one more the other states, the 
rights ground water use have been held limited 
the rule that one may make such use pleases his 
own land, just long this not malicious, unduly 
carcless, the water not exported other lands—causing 
injury the ground water supply neighbors. 


Land users and soil conservation district and other 
local have responsibilities this field water man- 
agement just the other fields. this valuable resource 
used and managed that maximum beneficial use 
may obtained lands served it, there needs 
some reasonable regulation use conserve the supply 
and addition, effective disposal surplus 
ground water ought made possible where 
occurs. 


RIGHT USE GROUND-WATER SUPPLY 


would seem that the landowner, reason his own- 
ership, should have first claim upon the use these waters 
mect his reasonable needs just page 780) 


should noted that engineers and geologists have severely 
criticized some these principles ground-water law. See Thomp- 
and Fileder, G., Some problems relating legal 
control use ground water, Jour. Am. Water Works Assoc., 
vol. 30, no. July, 1938; Tolman, and Stipp, Amy C., Analy- 
sis legal concepts subflow and percolating waters, Trans. 
Soc. Civil Eng., vol. 67, no. part October, 1941; Thomas, 
Harold E., The conservation ground water, pp. 243-267, 1951, 
New York, Toronto and London. 
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For the long haul... relies 


Famous truck builder rates them best 
for ease assembly and accessibility 


It’s been long time since the Autocar people switched from riveted 
bolt-and-nut construction. how happened: 

Two Autocar engineers took off coast-to-coast run shake the 
bugs out new test model. Things went well until riveted spring 
bracket broke. took entire day just chisel through the rivets be- 
cause was hard get the bracket. 

From that day on, was accessible bolt-and-nut construction exclu- 
sively for all Autocar trucks. And Autocar standardized RB&W bolts. 
One dividend from using these rugged bolts that Autocar can specify 
higher-strength material than practical for riveting. Furthermore, 
tests structures like bridges show that rivets frequently loosen. This 
doesn’t happen bolts Autocar frames. 

Where you want join structural members firmly together 
stay together for good, high-strength bolting often your best bet. 

the leading manufacturer all kinds fasteners, we’re the un- 
usual position always being able recommend and supply the right 
ones for all your needs. Write RUSSELL, BURDSALL WARD BOLT AND 
NUT COMPANY, Port Chester, 


FASTER FASTENING achieved the Autocar plant 
Ardmore, Pa., using air tools like the one shown here 
run RB&W nuts RB&W bolts Autocar 
truck frame. addition making tight, joints, 


bolting effects substantial assembly savings. 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants at: PORT CHESTER, Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices at: PHILADELPHIA, PITTSBURGH, 


DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents PORTLAND, SEATTLE. Distributors from coast coast. 
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Water Rights and Administration 
(Continued from page 778) 
the case diffused surface waters. But this claim 
should based upon corresponding duty his neighbors 
and others using water from the ground-water reservoir 
see that the water not wasted polluted and the pressure 
unduly dissipated, and manage waters and land within 
the farm boundaries and ground-water reservoir 
maintain their capabilities over the years. 

Soil conservation districts and other local agencies have 
the responsibility for helping set local standards 
ground-water development, use and management. 
standards, once wisely established, could become part 
local custom. might then incorporated into the 
body law regarding water when widely accepted. 

The state legislatures also have the responsibility 
provide adequate authority assure satisfactory basis for 
cooperative and regulatory ground-water programs, espec- 
ially where important investments are involved. Experience 
has told that these programs should carried out 
nearly possible upon local basis, except where extremely 
critical problems exist and then the state must take control. 

Here also major field which the American Society 
Agricultural can help secure needed improve- 
ments. Progress can expected slow best, but can 
accelerated education, understanding and participation 
land users and professional groups the consideration 
these problems. 


SUMMARY 


has been indicated that water problems having legal 


and administrative implications arise out too little too 
much water because the limitations time, place and 
amount its occurrence. These limitations have become 
rather acute certain localities the nation during and 
since World War II, especially the states. 

evident that broad social and economic changes 
giving rise these water problems also involve the soil 
conservation movement. Farmers play very vital role 
custodians the water and community watersheds 
their respective areas, including both the and 
water. Thus appropriate for farmers organ 
ized soil conservation districts give consideration 
water problems having and 
tions, and work with other water-using groups who are 
dependent upon the same sources supply, 
sional societies whose members have technical advice 
give. These matters involve principles law well 
enginecring and geology. 


IMPROVEMENTS IN WATER LAW AND ADMINISTRATION 


The points which improvements water law and 
administrative systems can made be: (1) legisla- 
tion provide for control artificial rainmaking; (2) 
study physical and legal principles involved the man- 
agement and use diffused surface waters meet varying 
topographic and land-use situations, following which legis- 
lation may found desirable and practical; (3) legislation 
provide for the orderly development, wise use, conserva- 
tion and protection stream and lake waters; and (4) 
legislation provide for the orderly development, wise use, 
conservation and protection ground waters. Legislation 
concerning group organizations for the development, man- 
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agement and use surface and ground waters ought 
developed improvement made existing law the 
course the development water codes. 
Action basic property rights ought come first where 
possible. 

best, progress certain these fields legislation 
bound slow. the East have been used 
following certain traditions and ways doing things that 
are long standing. perfectly natural for them not 
inclined make rapid changes. Because this situa- 
tion, would wise move rather slowly first, with 
respect the establishment sound water policies which 
laymen can readily Second, with respect 
procedures and organizations for the implementation 
these policies each major field water use and manage- 
ment, and, third, with respect plans and programs for 
further implementation those policies. 

each step, emphasis needs placed upon creating 
favorable attitudes mind and understanding that the 
responsible people concerned can come accept new and 
better ways doing things. Creating trust and confidence 
should the basis for each step. 

The leadership for making changes all these matters 
should come from key people each state, especially the 
water users, members the legislatures, the governors, and 
heads executive agencies and their advisers. Each state 
separate problem calling for special attention. 

Water the heart the economic 
every state. Water the primary responsibility the 
states and their land and water should all recog- 
nize these fundamental considerations. 

Agricultural engineers can play very important role 
advisers water users and members legislatures help- 
ing them improve their water laws and administrative 
systems. important that they play their full part 
help harmonizing engineering and legal principles. 

joint resolution the South Carolina General Assembly, 
March, 1953, wherein new water policy was established and new 


details how best implement that policy. 


Tractor Cranes Aid Stream Measurement 


URING the early instrument makers mounted 
boom trailer attached behind truck. was 
crude, but for gaging deep swift streams saved lot 
time and manual labor also gave more accurate results. 
Current meters consisting 
ments with cups whirled moving water give accurate data 
current speed. Depth measured the same time 
weighting the current meter with lead 
(shaped like fish). 

the new the crane (mounted small 
tractor) has special boom which can rotated through 
360 deg and adjusted practically any desired vertical angle 
means manually operated fluid jack. 8.4-in 
sheave mounted the end the rear power take- 
off, and the necessary power for raising sounding weights 
the size transmitted the reel through multiple 
for October, 1953. 
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RILCO BUILDING... FOUR RILCO RAFTERS ARE GLUED- 
TIMES STRONG ONE WITH LAMINATED...WITHSTANO 


NAILED RAFTERS HIGH WIND 


YES...BUT ISN'T 


DON'T 
THESE BUILDINGS COST 


THE RAFTERS ARE RILCO BUILDINGS ARE THE 
PUT THEM 


BEST LOOKING...BEST LASTING! 


WHAT ABOUT 
THE PRICE 


Answer: RILCO buildings cost less than ordinary construction! 


Every engineer knows, today, how great the advan- 
tages Rilco glued-laminated rafters are farm 
buildings. But—quite farmers still 
believe that Rilco buildings cost more than ordinary 
construction. Will you help set the record straight? 
The simple fact that Rilco strength, Rilco dura- 
bility, Rilco engineering are all delivered the finished 
building bargain price! Compare total material 


FOUND 


*This price based on 
“sy first quality materials 
and will vary accord- 
ing to locality. 


costs with any other type farm building prove Rilco Type 50, Machine Shed 
this conclusively. addition, course, there’s the 
remarkable speed and simplicity erecting MAIL THIS COUPON 


rafters, which cut erection costs minimum. May 
send you literature the broad Rilco line farm 
buildings? Just mail the coupon right. 


RILCO PRODUCTS, INC. 
2506 First National Bank St. Paul Minn. 


Please send new free Rilco Barn Catalog and information 
following farm buildings: 


| () TWO-STORY BARNS (1 MACHINE SHEDS 
ONE-STORY BARNS HOG AND POULTRY HOUSES 
PRODUCTS, 


City State 


2506 First National Bank Bidg., St. Paul Minnesota 
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the L-Shaped Fence Staple 


George Stern 


INCE the original, long, 9-gage, L-shaped, 
threaded-shank, fence staple was brought market, 
two developments have taken place. First, the diamond 

points the original staple were changed sheared points, 
facilitate easier driving without loss holding power. 
Second, special hardened, L-shaped staple was developed 
for driving into such hardwoods black locust, white oak, 
and hickory. 

The standard staples with sheared points (Fig. can 
started than those with diamond points. They are 
equally effective shown diagrammatic form Fig. 
While the initial holding power the L-shaped staples was 
percent greater than the corresponding 
sistance the U-shaped staples, the and 12-week 
delayed holding power the L-shaped staples was 79, 78, 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING and sequence the original paper, entitled 
L-Shaped Fence published AGRICULTURAL ENGINEER- 
ING 34, pp. 227-230, April, 1954). based develop- 
ment work performed jointly the Wood Research Laboratory 
Virginia Polytechnic Institute and the Independent Nail Packing 
Co., Bridgewater, Mass., manufacturer the L-shaped fence staples. 


The research professor wood 
construction, Virginia Engineering Experiment Station, Virginia 
Polytechnic Institute. 


CREOSOTE PRESSURE-TREATED POST 


Fig. (Left) Standard (left) and hardened (right), long, L-shaped fence staples with sheared 

and diamond points, respectively (Right) Effectiveness fence staples with sheared points. 

Average, immediate and delayed, axial impact withdrawal resistance long, L-shaped fence 

staples and galvanized U-shaped fence staples immediately after driving into creosote-pressure- 

treated section southern pine post percent moisture content and after exposure for 
and weeks percent relative humidity temperature 


WITHDRAWAL RESISTANCE 
POUNDS 


L-shaped fence staple and galvanized U-shaped fence staple 
into dry black locust. (Note deformed U-shaped staple 
(Right) Effectiveness U-shaped and L-shaped fence 


XPOSURE IN WEEKS 


Average, immediate and delayed, axial withdrawal resistance, pounds, long, 
galvanized U-shaped staple and hardened-steel, L-shaped staple (with 
immediately and weeks after driving into green black locust fence post 0.71 specific gravity and 
percent moisture content 0.10 per min rate withdrawal 


77, and 135 percent, respectively, greater. 

order able use the L-shaped fence staple for 
fastening wire fences posts made such hardwoods 
black locust, white oak, hickory, birch, and sugar maple, 
hardened steel staple was designed for mass-production 
which can easily driven into these posts without the bend- 
ing troubles encountered when driving the U-shaped staple. 
This heat-treated and tempered, L-shaped 
staple, shown Fig. can driven satisfactorily where 
the U-shaped staple extremely hard drive, shown 
Fig. The U-shaped staple buckled while being driven into 
the dry black locust post, while the L-shaped staple could 
driven with forceful blows without bending buckling. 

The L-shaped staple, although made less metal and 
weighing less than the U-shaped staple, holds equally well 
immediately after driving. Moreover, even short time after 
driving, the new staple provides considerably more holding 
power, indicated Fig. With the expected loss 
holding power the U-shaped staple and the maintenance 
holding power the threaded L-shaped staple the creo- 
sote-impregnated pine post, the threaded L-shaped staple can 
expected show even greater superiority time passes. 

The lack drivability the U-shaped staple into hard 
hardwoods resulted dislike 
locust and hickory posts 
many who had tried drive 
the U-shaped staple into the 
posts. The easy drivability 
the hardened 
opens new hardwood 
utilization. 

Especially the case hick- 
ory, the availability the 
proved staple allows the manu- 
facture and economical use 
square and round hickory fence 
posts. From the long-range 
hickory 
this single development may re- 
sult the desired use rela- 
tively large amount hickory 
for this particular purpose. 

Similarly, result the 
easy drivability the new fas- 
tener even into dry black locust, 
hardwood 
may regain its own place 
fence-post material after having 
been supplanted certain de- 
gree creosote-pressure-treated 
pine. 

The hardened 
ple has been driven into many 
hard hardwoods. The results 
often were more than surprising 
especially the light the 
usual poor experience with the 
U-shaped staple. 


AFTER INTO POST, 

45% 26% 
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many 


IDEAS 


for modern 
farm buildings 


These two catalogs illustrate and describe 
204 expertly-designed structures for to- 
ern, comfortable farm homes, efficient 
service buildings, and chore-saving, eco- 
nomical equipment items. 


Blueprints and material lists are avail- 
able for each design the Weyerhaeuser 
4-Square Farm Building Service. They are 
available through local Weyerhaeuser 
Square Lumber Dealers. 


Use the coupon below to request your The Service includes 18 modern farm homes, Many sizes and types of barns are offered, 

2 ° ° ecia nned for comfort, convenience. wi variety of interior arrangemen 

catalogs. 


The Service contains giant self-feeders, de- 


This two-story laying house is an economi- 
signed to reduce chore time and save feed. 


cal design—and is arranged to save time. 


WEYERHAEUSER SALES COMPALIY 

Buildings for the Built Farm Equipment” 

4-SQUARE 

Name 
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NEWS 


Worthington and Wood Elected 
Fellows ASAE 


constitution the American Society 
Agricultural Engineers provides that 
fellow shall engineer who shall 
have acknowledged engineering attainments, 
twenty years active practice the profes- 
sion engineering, and shall have ten years 
the grade Member....The grade 
Fellow shall have honorary status which 
engineers distinction may elected but 
for which they may not The By-laws 
the Society also provide that 
for Fellow shall made the Council 
least ten Fellows Members 
Society, who shall state writing the rea- 
sons for which the nomination made.” 


W. H. Worthington Ivan D. Wood 

Recently two separate groups Mem- 
bers and Fellows ASAE placed 
nation for election the grade Fellow 
the names Wayne Worthington, direc- 
tor research, John Deere 
Wood, engineer, Conserva- 
tion Service, U.S. Department 
ASAE dates back 1921, and Mr. 
Both men have achieved outstand- 
ing distinction the agricultural engineer- 
ing profession 

engineering graduate Oklahoma 
College 1910, Mr. Worthington 
was immediately employed the 
Case Co. service engineer, and during 
the more than years since has achieved 
notable engineering record farm 
tractor and machinery One 
contemporaries this recently said 
him: Worthington probably knows 
more about the development modern 
farm equipment than any other engineer 
this 

Ivan Wood, one the 
dozen graduates from 
neering curriculum, early won distinction 
extension agricultural engineer; 
his whole 
agricultural industry apply engineering 
more economically and recog- 
nition his achievements, ASAE awarded 
him the John Deere Gold Medal 1952 
and was president ASAE 1952-53. 


Lee Ford Heads Chicago Section 


FORD was elected and installed 

the new chairman the Chicago Section 

the American Society Agricultural 

Engineers its meeting Monday evening, 
October 19. 


career has been 
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wilt 


ASAE Meetings Calendar 


November OKLAHOMA SECTION, Stu- 
dent Union Building, Oklahoma 
College, 

December 7-9 WINTER MEETING, 
water Beach Hotel, Chicago, 


Edge- 


Calif. 


February and SOUTHWEST 
SECTIONS, Baker Hotel, Dallas, Tex. 


TION, Colorado and College, Fort 
Collins 


June ANNUAL Uni- 
versity Minnesota, Minneapolis 


January and 
TION, Stockton, 


Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Three vice-chairmen were also elected 
follows: Kenneth Snyder, vice-chairman 
for publicity; Anthony 
chairman charge meetings, and Donald 
Womeldorff, vice-chairman charge 
outside activities. Erwin Johnson was 
Hamilton, Wessman, and Frank 
Zink were the nominating com- 
mittee. 

George Scarseth, director research, 
American Farm Research Association, La- 
fayette, Ind., was the speaker the evening. 
his talk new cultural practices for 
corn reported outstanding success with the 
use crop residues and heavy applications 
commercial fertilizer yields 
per acre and improve 
capacity land which corn grown 
continuously over long period 


Alabama Section Honors 
Pap Easter 
URRICANE Florence failed dampen 
the enthusiasm members 
Alabama Section the American Society 
Engineers, who met Gulf 
Shores, Ala., the Gulf Mexico, Sep- 
tember 25; fact, seemed respect the 
hurricane warnings and changed her course 
the last minute merely brushing Gulf 
Shores with her skirttails. 
Meanwhile Alabama Section members and 
guests, strong, were treated historical 
program presented those who 


a 


Agricultural engineering ‘‘old timers’’ 
September 25. Left to right, J. B. 
(Pap) Easter, recipient of the certificate; 


ECTION 


sponsible for the early development agri- 
cultural engineering Alabama. 

Chambers and Carnes, sales en- 
gineers from the Spartanburg, division 
office, told how the Soil Conservation Serv- 
ice was begun and how developed the 
extensive program now operation. 
Easter, vice-president the Alabama Power 
Company, reviewed the growth rural elec- 
trification Alabama beginning with the 
first rural home the state served 
electricity. Fergason, chief engineer, 
Gadsden, Ala., works the Allis-Chalmers 
Mfg. Co., showed movie, titled 
Grows Up,” giving the story the develop- 
ment cotton production 
machinery and its meaning the cotton- 
producing areas. 

Nichols, director the USDA 
Tillage Machinery Laboratory Auburn, 
brought all these and other phases agri- 
cultural engineering together describing 
the history the growth agricultural 
engineering Alabama. Copies 
talks are kept permanent file 
their historical value highly treasured 
agricultural engineers the state. 

outstanding address the evening 
banquet LeBron, the Hercules 
Powder Company, formerly 
agricultural engineer, was fitting climax 
the afternoon program. served also 
his interest and leadership the activities 
the Alabama Section. Wilson, an- 
other pioneer Alabama agricultural engi- 
neering, made the presentation. 


Ohio Section Fall Meeting 


ALL 
football game, 


but the outcome the attendant 
the ASAE Ohio Section 
University, Saturday, October 10. The meet- 
ing was held Ives Hall, the agricultural 
engineering building. 

Henry Luebcke, chairman the Section, 
called the meeting order 
10:00 a.m. and presented report the 
preceding meeting while few latecomers 
were still arriving. then 
over Cernyw Kline who rep- 
resented the program committee the ab- 
sence Bruce Tice, chairman, who was 
delayed enroute the meeting. 

Mr. Kline introduced first Leitz 
the Spaulding Fiber Co., who talked the 
manufacture, properties and farm equipment 
(News continued on page 786) 


in attendance at the ASAE Alabama Section meeting on 
Wilson, who presented the certificate of appreciation; E. C. 
T. B. Chambers, M. L. 


Nichols, L. C. LeBron, A. Carnes 


“eras 
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Ask for G-E Motors 
and Control 
all Electrified 
Farm Equipment 
you buy! 


DRYING FOR 
70,000 BUSHELS CORN 


Dryer also makes early harvest 
possible, preserves top quality 


4 


Mr. Campe and his labor saving grain dryer. 


Mr. Rollo Campe, Route Fairmont, 
Minnesota has found trouble all 
dry over 70,000 bushels shelled corn 
with his automatic crop dryer. 
more, the Dryer enables Mr. Campe 
his harvesting when the corn 
its best. Says Mr. Campe: 

drying system because can 
harvest corn earlier date when 
its best. Then can preserve this 
quality removing the moisture, and 
the corn is safe for storage over a long 


MORE POWER THE AMERICAN FARMER through more electricity the farm 


SILO UNLOADER 


Above photo shows how unloader keeps walls 
perfectly clean silage smooth and level. 


period time accordance with the 
present corn storage program, The dryer 
does very job whole 
crop, and the push button operation 
the equipment makes all work simple 
and 

dependable motor. more 
mation how put similar unit 
work your farm, check “Crop Dryer” 
the coupon the right. 


GARDEN FREES OHIO FARMER 


Mr. Gardner Mansfield, Ohio 
uses fresh water his scientific feeding 
program for livestock, and also for irri- 
gating his garden. using automatic 
pumping system, always has fresh 
water before his livestock, and keeps his 
garden well irrigated, while 
free other work. Says Mr. Gardner 

“In program feeding both beef 
and hogs, there drinking water 
front livestock all times. Water 
is the cheapest feed I can give them, and 
with running water piped right stock 
tanks and waterers, there tendency 
forget to keep the tanks filled. As for 
garden, automatic irrigation saves 
time and trouble, and better 
results, too. costs only few cents 
day pump, and see why 
would pump and carry water 
hand when they can get the same job 
done automatically.” 

Mr. water comes from 40- 
foot deep well pump powered with 
more information, check “Water Sys- 
coupon. 
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pump has 1720 gal. per hour capacity. 
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daily feeding chores 


PROGRESS 


AVES FARMER TIME AND WORK 


Unloads enough silage minutes feed 100 
hour 


Mr. Jacox just presses button and silage 
pours out perfect feeding condition. 


Mr. Ralph Jacox 
finds that his silo unloader him all 
the feed he needs for his cattle quic kly 
and efficiently plus giving him extra 
time for other chores. Says Mr. Jacox, 


“My silo unloader chops silage fine 
and saves about one hour day 
my teeding chores. The unloader throws 
down minutes enough silage 
teed 100 teeder cattle.” 


Throwing down hazardous, 
heavy work, particularly silage, 
and especially But with 
unloader, no matter how hard packed or 
frozen the silave 1s, it still comes out 
quickly and fine was when was 
blown into the silo. the 
food value since the silage 
and without chunks lumps. This elimi- 
nates costly waste feed, too. 


The unloader has few parts, assuring 
Maximum use. Operation is simple yet 
silo walls are kept clean and 
the silage smooth and level. The 
silos. It is powered with a dependable 
G-E motor. more check 
silo unloader 


GENERAL ELECTRIC COMPANY 

Section 671-32C, Schenectady 

would like additional information the 
following equipment. 

Silo Unloader 

Water Systems 


Crop Dryer 
How Choose Your Motor 
NAME 
ADDRESS 
CITY STATE 
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AUTOMATIC WATER SYSTEM FOR LIVESTOCK AND 
FOR 
Mr. Gardner his water source. Single 


NEWS SECTION 
(Continued from page 784) 


applications fiber and fiber-phenolic 
inated materials. His talk was illustrated 

Hummell, research engineer, was 
the second speaker. 
some tests alcohol-water injection for 
farm tractors, which resulted increase 
power output definite interest the 
cooperating farmers. 

brief business meeting the close 
the session, consideration was given the 
possibility having one more two-day 
meetings the Section during the year. 
Following the discussion, members present 
were asked indicate their preference 
ballot sheet turned the close 
the session. 

Chairman Luebcke also asked the mem- 
bers turn names prospective mem- 
bers, together with the names appropriate 
member sponsors who might most effectively 
add personal touch formal invitations 
apply for membership. 

Discussion the desirability inviting 
the Society hold another annual meeting 
Ohio the first opportunity resulted 
the appointment McCuen work 
with the Columbus Chamber Commerce 
preparing summary facilities and at- 
official invitation from the Section the 
Council. 

number the members were accom- 
panied their families the luncheon fol- 
lowing the morning session. 
Masters Battelle Memorial Institute gave 
entertaining and informative illustrated 
talk, entitled “Be Your Own 
Following the luncheon most the mem- 
bers became part the capacity crowd 
which saw their favorite Ohio State football 
team upset the University 


Ground Broken for New A-E 
Building Cornell 


SEPTEMBER ground was broken 

for the new agricultural engineering 
building the campus Cornell Univer- 
sity Ithaca, Y., according word 
received from Orval French, head the 
department. 

Complete construction contracts total more 
This does not include 
equipment for the building, which 
estimated will amount $300,000. Com- 
pletion date scheduled for the fall 1955. 
The building will have excess 100,000 
square feet floor area and volume 
million cubic feet. 


Farm Drainage Conference 


9th annual drainage conference spon- 

sored the Mason City Brick and Tile 
Company, will held November and 
the Hanford Hotel, Mason City, 
The company extends cordial invitation 
all interested any way the drainage 
farm lands attend this conference. The 
program this year will include procedure 
cost digging tile ditch, in- 
clude such costs insurance, depreciation, 
investment, spare parts, etc. Other program 
features include resume fundamentals 
tions, and illustrated lecture drainage 
and local conditions Iran. There will also 
illustrated lectures machinery and 
drainage equipment and display trench- 
ing machines. 


Department Head Change 
Connecticut 


ERLE KLINCK retired October 

head the agricultural engineering 
department the University Connecticut. 
has served that capacity for the past 
years. will continue work resident 
teaching the department, and 
activities. 

Wheeler the new head the 
department. For the past several years 
has been member the agricultural engi- 
neering department the University 
Tennessee. 


Grassland Farming Meeting 


Joint Committee Grassland Farm- 
ing has announced the program for its 
year Dallas, Texas, November and 16, 
preceding and conjunction with the an- 
nual meeting the American Society 
Agronomy. 

Visits Rough Creek Ranch Chalk 
Mountain and Flat Top Ranch Walnut 
Springs are scheduled for Sunday, Nov. 15. 

Monday forenoon, November 16, 
College Texas, preside over ses- 
sion featuring presentations maintaining 
high-quality ranges, Allred, Soil 
Conservation Service, USDA; making im- 
proved grasses and legumes available for 
southwestern agriculture, Atkins, 
Oklahoma Pasture Seed Growers 
the part agricultural research can play 
the southwest, Harold Vogtborg, South- 
western Research Institute, and permanent 
agriculture the Southwest, Howard 
Sprague, Pennsylvania Agricultural Experi- 
ment Station. 

Lewis, director, Texas Agricultural 
Experiment Station, will chairman for the 
afternoon session offering papers climate 
and fertilizer relation high protein 
forage for the Southwest, Horace 
Harper, Samuel Roberts Noble Foundation 
promising new developments southwest- 
ern livestock agriculture, Henry Bieder- 
man, editor, The suggestions for 
increasing range forage and livestock pro- 
duction, David Savage, Southern 
Plains Field Station, USDA; and future 
irrigation pastures the Southwest, 
Peterson, University California. 

The Southwest—Past, Present, and Fu- 
ture, illustrated talk Harley, 
International Minerals and Chemical Corp., 
Thomas Longnecker, Texas Research 
Foundation, presiding. 

The American Society Agricultural 
Engineers one cooperating member 
organizations with representatives 
Joint Committee; Krueger, who rep- 
resented ASAE organization 
meeting 1944, its current representa- 
tive. addition some other ASAE 
members are individual members 
Joint Committee representatives for 
industrial, educational, 
research, governmental and publishing or- 
ganizations. 

Last year the annual meeting the Joint 
Committee was held conjunction with the 
ASAE winter meeting Chicago Decem- 
ber. When the Committee was organized, 
was decided that would 
research production, methods, 
equipment, facilities, preservation 
zation forage crops, and adopted objec- 
tives looking further encouragement 
research, practice, and public information 
grassland 
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FEI Power Machinery 
ment Meeting 


Farm Equipment Institute announces 
that the fall meeting its Power Machin- 
ery Department will held November 
the Gold Room the Congress Hotel, 
Chicago. The meeting opens 9:45 a.m. 
with panel discussion the dealers’ retail 
salesmen, the moderator for which will 
Pearse, vice-president, Case Co. 
Other topics for the forenoon session will 
conservation sales tool, the 
interest coordinated research, and foreign 
trade developments. 

The afternoon session will open with 
talk Knox, editor, Dairy- 
man, self-help program for the dairy- 
man, and will followed Paul 
Johnson, editor, Prairie Farmer, whose sub- 
talks will followed open forum 
the industry outlook, which Bruce Lourie, 
vice-president, Deere and Company, and 
chairman the FEI Executive Committee, 
will the discussion leader. 


Sprinkler Irrigation Convention 


Sprinkler Irrigation Association will 
hold its sixth annual convention the 
del Coronado Hotel, Coronado Beach, Calif., 
ment Association President Marion Mil- 
ler. All sessions the convention, except 
the strictly business sessions, will open 
friends the sprinkler irrigation industry 
well members the Association. 

Following are some the questions that 
will the agenda for discussion the 
convention: Shall the industry promote 
standard warranty guaranteeing that sprin- 
kler installations meet the 
mendation for design, installation and 
performance? Shall the Association and the 
Soil Conservation Service jointly sponsor 
training schools for distributors, dealers, 
college professors and personnel the SCS 
and the USDI Bureau Reclamation? Re- 
quests for hotel reservations connection 
with the convention should 
Clem Laufenberg, Berkeley Pump Co., 829 
Bancroft Way, Berkeley, Calif. 


Hawaii Section Soils Program 


OIL and organic material 

Hawaiian agriculture were featured 

technical meeting the Hawaii Section, 

ASAE, August 18, the University 
Hawaii. 

The first speaker was Trouse, Jr.. 
Hawaiian Sugar Planters Association, who 
reported work being done Roger 
Humbert and associates the agronomy 
department the Association, soil im- 
provement with organic materials. also 
showed colored motion picture methods 
used incorporate organic matter the 
soil Kekaha Plantation, 

Hawaii Section Chairman Warren Gibson 
spoke next field and machinery problems 
handling and incorporating organic ma- 
ment progress Ewa Plantation which 
indicates that the operation will pay off 
sugar yields, even with present 
high cost methods adding organic matter. 

Manke, Pineapple Co., 
talked the use organic materials 

Lloyd Blomquist, California Packing 
Corp., speaking machinery used han- 
dling and incorporating organic materials 
the soil, explained the mulch-tillage machine 
being used that 

continued page 788) 
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Applicants for Membership 


The tollowing is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


ABRAHAMS, JOHN HENRY, 
tist, Texas Research Foundation, Renner, 
Tex. (Mail) Box 5 


tural Mechanization Service, State Pa- 
rana, Rua: Celestino Junior 
366 Curitiba 


Owen Agricultural engineer, 
Green Giant Co., Beaver Dam, Wis. 
(Mail) 212 Grove St. 


eral manager, Fiske Farm Advisory Serv- 


FLYNN, REGINALD J.—Agronomist, Depart- 
ment Agriculture. (Mail) 254 Ryan 
St., South Grafton, New South Wales 


GREENE, Gary agricultural 
engineering department, 
Tennessee, Knoxville, Tenn. 


KERMAN, E.—Sales and engineer- 
waukee 11, Wis. 


LAYER, W.—District agricultural en- 


gineer, New York State College Agri- you recommend 


culture. (Mail) East 14th St., Hunt- 
ington Station, 


posts for fences 
29th Ave. Court, Moline, 


REx T.—Wheat farmer, Cunningham, 
Wash. 


RESSURE-CREOSOTED fence posts last from 
times longer than any type untreated post (30-year 
neering dept., Colorado College, posts are not uncommon). This longer service stretches out 
Ft. Collins, Colo. (Mail) 1342 Oak St. the initial cost fence over many more years. greatly 
trainee, Deere reduces the time and labor spent repairing and replacing 
Webber Co. (Mail) 1311 Cleveland worn out fences. 
Ave., St. Paul Minn. Treatment with creosote also limits damage caused 
SALO, GLENN University brush fires. Creosoted fences resist combustion, fire not 
Idaho, Moscow, Ida. (Mail) 1120 Dea- likely level fence. Creosoted fences have come through 
kin St. severe grass fires with only minor charring. 


preserving fence posts, write Koppers Co., Inc., Tar 


Products Division, Pittsburgh 19, Pennsylvania. 
SPENCER, ROGER L.—Ground electronics 


ficer, U.S. Air Force. (Mail) Waveland, 
Indiana KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA 
Rex A.—Engineer training, Indi- Tar Products Division 
ana Highway Commission. (Mail) 
Gosport, Ind. DISTRICT OFFICES: Boston, Massachusetts, 
H.—Vice-president, Woodward, Alabama 250 Stuart Street 
Inc., Box 648, Belle Chicago, Illinois, Los Angeles, California, 
Glade, Fla. 122 Michigan Avenue 3450 Wilshire Bivd. 
WILSON, CHARLES Assistant chief, New York, New York, Pittsburgh, Pennsylvania, 
motor vehicle research div., Stevens 350 Fifth Avenue Koppers Building 
tute Technology, 711 Hudson St., Ho- 
boken, 


All Standard Specifications 


TRANSFER OF MEMBERSHIP GRADE 


CALVERT, A., JR.—Farm Institute repre- 
sentative, Reynolds Metals Co. (Mail) 


KOPPERS 


Kromer Co. (Mail) Wayzata, 


(Associate Member Member) The Performance-Proved Wood Preservative 
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NEWS ASAE MEMBERS 


William Bailey recently joined the or- 
ganization the Niagara Chemical Divi- 
sion, Food Machinery and Chemical Corpo- 
ration, Middleport, N.Y. was formerly 
the technical staff the USDA Cotton 
Ginning Laboratory Leland, Miss. 


Ned Bond, Jr., now with the Loui- 
siana State Rice Milling Co., Abbeville, 
La. was formerly engineer and partner 
the Reeser Co., Maroa, 


Leon Charity, until recently instructor 
agricultural engineering the University 
Minnesota, now research assistant 
the agricultural department Cornell Uni- 


Andrew Cowan, Jr., recent gradu- 
ate engineering, now em- 
department, lowa State College, Ames. 


George Curtis, for many years man- 
ager the Milwaukee division The 
Timken Roller Bearing Co., recently retired 
from his position with the Company, and 
now located Ft. Myers, Florida, where 
will engage manufacturing business. 


Benjamin Detroy, who has been serv- 
ing agricultural engineer the agri- 
cultural engineering divisions, U.S. Depart- 
ment Agriculture, stationed Leland, 
Miss., now product test engineer the 
East Moline Works the International 
Harvester Co., East Moline, 


Robert Doughty has received appoint- 
ment assistant professor the agricul- 
tural engineering department the Univer- 
sity Florida, Gainesville. Since obtaining 
his B.S. degree agricultural engineering 
the University California 1950 and 
his M.S. degree Oregon State College 
1952, has since been employed dual 
position mechanical design engineer 
West Coast navy yard and instructor 
basic engineering Olympic College. 


Jeff Flanagan, until recently employed 
agricultural engineer with the Office 
Department Agriculture, and stationed 
Salvador, resigned recently accept 
position with Michael Baker, Jr., firm 
consulting engineers Rochester, Pa. His 
first assignment his new position will 
that assistant chief design engineer for 
the Yarmouk-Jordan Valley 
ject 


who has for some time 
been serving the FAO mission Pakistan, 
farm machinery specialist the agricul- 
tural division the Ministry Food and 
Agriculture, was appointed some time ago 
chief the mission. 


John Goodman, who has been serving 
the capacity agricultural engineer with 
the South Carolina Electric and Gas Co. 
Johnston, C., was recently transferred 
the office Denmark, C., 
where now manager the 
rural development 


Robert Green, who for the past two 
years has been serving agricultural en- 
gineer TCA mission Indonesia, has 
completed his assignment with that organ- 
ization and resumed his position assistant 
professor agricultural engineering 


AGRIC 


siana State University. has also com- 
pleted all requirements for his PhD degree 
awarded him Michigan State College. 


John Johnson, formerly extension 
agricultural engineer, University Florida, 
now manager the agricultural engineer- 
ing division the Moore Dry Kiln Co., 
Jacksonville, Fla. the organization meet- 
ing the Florida Section ASAE May 
this year, was elected the first secretary 
the Section. 


Vaughn Kegg has been made general 
manager the Ohio Grease Co. Loudon- 
ville, Ohio, having resigned buyer for 
United Cooperatives, Inc., Alliance, Ohio. 


David Milligan recently accepted ap- 
pointment vice-president charge 
sales the American Tractor Corp., Churu- 
busco, Ind., having resigned domestic 
sales manager 
Harry Ferguson, Inc. 
addition several 
years experience 
the wheel tractor 
field, Mr. Milligan 
has had twelve years’ 
experience the de- 
velopment and man- 
ufacture track- 
type tractors and 
industrial equipment. 
has traveled the 
United States and 
extensively 
consulting and estimating earth moving, 
logging and other operations requiring track- 
type tractors. was consultant the 
U.S. Bureau Public Roads the selection 
equipment for the Pan-American High- 
way prior World War 


D. A. Milligan 


Charles Noble, 1952 agricultural 
engineering graduate, who has been duty 
with the U.S. Army the Army chemical 
center Maryland, has recently been sepa- 
rated from active duty with the Army and 
has accepted employment with the Chrysler 
Corporation and enrolled the Chrysler 
Winona, Highland Park Mich. 


Robert Skromme, employed de- 
sign engineer the Case Co., was 
Works the Bettendorf Works the Com- 
pany Bettendorf, lowa. 


Togo Sturdivant, who has been serv- 
ing agricultural engineer for the Institute 
Inter-American Affairs Lima, Peru, 
has been transferred LaPaz, Bolivia. 


Herman Williams recently was named 
head the agricultural engineering depart- 
ment Arkansas State College. was 
engineering staff the University Mis- 
sour. 


John Zahradnik, agricultural engi- 
neer, Near East Foundation, who has seen 
two years service with the foundation 
Tehran, Iran, has returned the United 
States for short visit and will return 
Iran October. that country has been 
assisting the Foundation’s program tech- 
nical improvement for the Iranian peasant. 
Among the projects which has taken 
part were demonstrations soil preparation, 
village water supplies, improved granaries, 
and traveling work shop service the 
plows and tractors being introduced the 
Point Program and the Foundation. 
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NEW BULLETINS 


Small Farm Implements, Hopfen 
and Biesalski, FAO Development Paper 
No. (June, 1953). Food and Agriculture 
Organization the United Nations (Rome, 
Italy). Brief information some elemen- 
tary man, woman and animal-power tools 
which represent improvements over types 
currently use some parts the world. 
For engineers the United States will 
provide effective reminder that the agri- 
culture some the world still 
the early iron age era mechanization. 
presents generally sound applications 
physical principles and such basic machine 
elements the lever and wheel, for the use 
human and animal power where economic 
and social conditions dictate their use 
practical necessity. The text indicates that 
for long-distance carrying, the load 
carried woman should not exceed 
pounds. 

Economic and Social Aspects Farm 
Mechanization Turkey. University 
Ankara. This comprehensive report 
the subject, based study financed 
MSA funds. covers changes agricultural 
techniques associated with mechanization, 
mechanization and changes type farm- 
ing, technical problems mechanized agri- 
culture, economic problems, and social and 
legal problems created mechanization. 

Choosing Equipment for the Farm, Irving 
Fellows. Bulletin 440 (June 1953) Connec- 
ticut Agricultural Extension Service (Storrs). 
approach equipment selection from the 
standpoint economics, briefly 
the increasing use of farm equipment, eco- 
nomic principles, costs, returns, balance, and 
budgeting. 

1953 Cotton Handbook. Compiled 
Tom Johnston. Delta Council Missis- 
sippi, and Mississippi Agricultural Extension 
Service (State College). current condensed 
guide ginning practice, covering effect 
ginning cotton quality, needs 
lems the ginner, the cotton drier, cleaning 
and extracting, gin stand operation, the lint 
condenser, tramper and 
press; seed handling systems, and fans and 
piping. 

Report the Aviation 
Conference (Feb. 25-26, 1953) Agricul- 
tural Research Administration, Depart- 
ment Agriculture (Washington 25, D.C.). 
The conference reported was sponsored the 
Agricultural Research Administration, with the 
cooperation the Texas Agricultural and 
Mechanical College. reported under the 
main headings of conference notes, recommen- 
dations for additional research, statements 
participants, 
presented the conference. 


Evapotranspiration: Excerpts from Selected 
References, compiled Howard Lull. 
Occasional Paper 131 (August, 1953), South- 
ern Forest Experiment Station (New Orleans), 
U. S. Department of Agriculture. Seventy-six 
references the works more than 
authors are cited and commented under the 
headings general discussion, evaporation, 
transpiration, evapotranspiration, roots and soil 
moisture, and roots. 


Harvesting Machinery for Hay and Silage, 
Wm. Kalbfleisch and Magee. Experi- 
mental Farms Service, Department Agricul- 
ture (Ottawa, Canada) Publication 885 (July, 
methods for cutting, raking, cocking, tripoding, 
collecting, hauling, and storage. includes 
information auxiliary equipment, silos and 
silage, and factors used compute annual cost 
operating machinery. 
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Outstanding RONALD Reference Books 


VEGETATION 
AND 
WATERSHED 
MANAGEMENT 


COLMAN 
U.S. Forest Service 


JUST 
vides the 
appraisal the methods 
managing vegetation wa- 
tersheds increase ground 
water supplies, check soil 
erosion, siltation rivers and reservoirs, and reduce flood 
peaks. Indicates the methods which the character 
vegetation—its structure, kind, and density—can radi- 
cally changed improve hydrologic processes runoff, 
infiltration, storage, etc. Includes all recent research. 
Conservation Foundation study. 412 pages. $7.00 


IRRIGATION DEVELOPMENT 
AND PUBLIC WATER POLICY 


Roy Montana State College 


ALSO NEW. Presents full survey the socio-economic 
aspects irrigated agriculture and public water policy 
the U.S., incorporating review past irrigation experi- 
ence. Book assesses the role irrigation small 
projects, river basin developments, and agricultural pro- 
duction Describes detail the operation 
projects and underscores the need for far-sighted 
policies. 336 pages. $6.50 


Elements 
APPLIED HYDROLOGY 


Don JOHNSTONE, formerly Obio State University; 
and Cross, Hydraulic Engineer, 
U.S. Geological Survey 
SETS FORTH fundamentals and techniques applied 
hydrology, stressing analytical approach the solution 
related engineering problems. Shows how the applica- 
tion hydrology can benefit water supply, sewerage, wa- 
ter power, irrigation. Points relation between 
tation and runoff, role the land, flood routing, infiltra- 
tion, drainage and the application statistical analysis 


hydrology. 109 tables. $5.00 


@ At your bookstore or direct from . 


THE RONALD PRESS COM 
East 26th Stree York 10, 


ASAE MEMBERSHIP CERTIFICATE 


attractive Certificate Membership available, 
purchase only, all members the American 
Society Agricultural Engineers. The full-size cer- 
parchment paper, and suitable for framing. The 
name, grade membership, and month 


and year admission the Society are engrossed 


hand, and bears the official (gold) seal the 


Society. The price the certificate $3.00, which 


includes engrossing and mailing charges. Mail 


AMERICAN SOCIETY AGRICULTURAL ENGINEERS 
Sr. MICHIGAN 
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important crop spraying get thorough 
coverage the crop. That calls for reliable 
equipment like the Aero Mist Master which 
depends STOW flexible shafting transmit 
power from the accessory gear box the pump 
which delivers the insecticide the spray 
nozzles beneath the wing. 


Valley Aircraft Service, manufacturers the 
Aero Mist Spray System, shafts have 
never failed—even though already given 
thousands hours trouble free 


Consider STOW flexible shafting for your next 
Power Drive Remote Control application. 
Our engineering department will happy 
work with you. obligation, course. 


_ 
. 


for your free copy 
Bulletin 525 containing com- 


plete engineering data STOW 


flexible shafting. 
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MANUFACTURING CO. 


PERSONNEL SERVICE 
BULLETIN 


Note: In this bulletin the following listings 
still current and previously reported are not re- 
peated in detail; for further information see the 
issue of AGRICULTURAL ENGINEERING Indicated 
JUNE...0-147-524. JULY 
SEPTEMBER. _0-301-530, 


O-348-534, 344-536, 361- 


PosITIONS OPEN 
O-254-526, 255-527 
21-532. OCTOBER 
537. 

PosiTIONs WANTED —~W-193-31, 196-32 
JUNE —~W-204-34, 200-36, 203-37, 220-40. JULY 

W-260-42, 266-43. AUGUST—W-269-44, 248- 
45, 272-46, 278-49, 292-50, 294-52. SEPTEMBER 

W-306-53, 321-54, 339-56 OCTOBER 
W-333-57, 357-58, 359-59. 


NEW POSITIONS OPEN 
AGRICULTURAL ENGINEER for product 
engineering work in farm structures field with 
metal products fabricator expanding service to 
the farm market. Midwest location. Engineer- 
ing training including design, drafting and spe- 
cialization in farm structures. No experience 
required. Pleasing personality. Age about 25. 
Good starting opportunity with growing organ- 
ization which promotes from within the com- 

pany. Salary $375 per mo. O-341-538 


AGRICULTURAL ENGINEER for design 
and development work with established manu- 
facturer located in a rural area in the Fast. 
BS deg in agricultural engineering, or equiva- 
lent Farm background preferred. Some ex- 
perience in farm machine design and develop- 
ment. Good health and ability to work with 
factory, office, and farm personnel. Good oppor- 
tunity for advancement. Salary open. O-387-539 


AGRICULTURAL ENGINEER (assistant pro- 
fessor) for suitable combination of teaching, 
research, and extension work, according to in- 
terests, in an eastern land grant university. BS 
deg in agricultural engineering, or equivalent. 


ot 


All Baling 
Under the Driver's 


WISCONSIN- 
POWERED 


ideally adapted service both and 
large farms, flat hilly. Its Five-Star features 
include Low Price, Light Weight, Narrow Width, 
Economical Operation and Gentle Handling Hay. 


addition, equipped with 2-cylinder 
Wisconsin Heavy-Duty Air-Cooled Engine the 


most 


dependable power unit that money can buy 


for this type equipment. Wisconsin features 


include thrust-absorbing tapered roller bearings 


both ends the crankshaft, high tension rotary 


type 


gear-drive magneto mounted the outside, 


efficient AIR-COOLING under all weather condi- 
tions, positive lubrication and easy starting. 


Write for your copy the new 64-page Wiscon- 


sin Engine showing more than 260 orig- 


inal 


equipment service applications, many 


which are the farm field. Also contains speci- 


Wisconsin Model TE 2-cylinder Engine, 
used on Roanoke Junior Baler. 


fications covering the full line Wisconsin single 
cylinder, and 4-cylinder models, hp. 


A 7606-15-1 


Full-vision from the tractor seat only one the 
outstanding advantages the Roanoke Junior 
Automatic Baler. According to the builders, Har- 
Mfg. Co., Lewiston, C., this baler 


MS deg desirable Experience in agricultural 
engineering teaching, research, or extension 
work. Able to meet and work with people. Age 
25-35. Excellent opportunities for advancement 
in small school and department with no set 
tenure or salary schedules to hold down a man 
with ability. Usual retirement, hospitalization, 
and insurance benefits. Salary open. O-384-540 


JUNIOR AGRICULTURAL ENGINEER for 
research, design, and sales engineering on new 
aluminum irrigation systems, including soil and 
water relationship studies with farmers using 
sprinkler equipment. BS deg or higher in agri- 
cultural engineering, soils or soil chemistry. 
Practical experience in research, design, and 
sales of sprinkler irrigation equipment or sim- 
ilar line, plus farm experience and soil chemistry 
or bio-chemistry work desirable. Keen interest 
in relation between soils ard human rutrition 
and desire to serve mankind, combined with 
pleasant disposition, ability to meet people. and 
capacity for honest straightforward dealings 
with trade. Excellent opportunity for advance- 
ment with small, progressive organization pio- 
neering revolutionary type of engineering and 
application of portable sprinkler’ irrigation 
equipment. Salary open, depends on effort and 
growth of business. 


NEW POSITIONS WANTED 

AGRICULTURAL ENGINEER interested in 
design, development, research, sales, or service 
in soil and water field or combination of tech- 
nical branches, with industry in Southwest or 
West. Willing to travel part time. BS deg in 
agricultural engineering 1951, New Mexico Col- 
lege of Agriculture. Irrigated farm background 
Agricultural engineering work in soil and water 
field since February 1951. Civil Service rating 
GS-7. Single. Age 25. Slight weakness in lower 
legs due to polio. Available on 20-day notice. 
Salary open. W-329-60 


AGRICULTURAL ENGINEER interested in 
sales, sales promotion, or writing in farm struc- 
tures or rural electric field with industry. Any 
location. Willing to travel part time. BS deg 
in agricultural engineering, 1948, Pennsylvania 
State College Rural representative with elec- 
tric utility nearly 3 yr. College teaching in rural 
electrification one year With farm building 
equipment manufacturer 2 vr. in charee of de- 
sign and promotion of crop drier now in produc- 
tion. Additional promotional work with univer 
sities. War cadet and commissioned service in 
Air Force. Married. Age 31. No disability 
Available on 30 to 45-day notice. Salary open. 
W-351-61 


AGRICULTURAL WRITER and public rela- 
tions specialist interested in new location, 
preferably with irdustry in metropolitan area 
BS deg, 1929, Northwestern University. MA deg 
1933, George Washington Univercityv. Certified 
candidate for PhD in economic history, Colum- 
bia University. Writing and public relations 
experience 23 yr. War commissioned service in 
Navy 17 mo. Married. Avge 44. No disability. 
Available on 2 weeks’ notice. Salary $10,000. 
W-356-62 

AGRICULTURAL ENGINEER interested in 
design, development, research, sales, service, or 
writing, with manufacturer, distributor or trade 
association in power and machinery or rural 


(Continued on page 792) 


Professional Directory 


RATES: 80 cents per line per issue; 40 cents 
per line to ASAE members. Minimum charge 
five-line basis. Uniform style setup. Copy must 
be received by first of month of publication 


FRANK ZINK ASSOCIATES 


Agricultural Engineers 
Development Design Research Markets 
Public Relations 
BOARD OF TRADE BLDG., CHICAGO 4, 
Tel. HArrison 7-0722 


HLL 


THE FARM CLINIC 


Farm Planning and Industrial Consultation 


Research Consultation Public Relations 
Efficiency Engineering 


BOX 
WEST LAFAYETTE, INDIANA 
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PARTIAL CONTENTS 


@ HOG HOUSES 
@ FARROWING HOUSES 
HOG WALLOWS 


Topay for your free copy. Lists 
use-tested plans for long-lasting 
Exterior plywood farm service build- 


CALF SHELTERS ings available from leading agricul- 
FREEZERS tural schools, Midwest Plan Service, 
BROODER HOUSES Douglas Fir Plywood Association. 
Each listing includes illustration and 


ation, Tacoma Washington. 


EXTERIOR-TYPE 
DOUGLAS FIR 


Agricultural Engineers’ 


YEARBOOK 


The first edition ASAE-sponsored yearbook, 
announced the 1952-53 Annual Report the 
Secretary, will published and distributed 
ASAE members early 1954. will known 
the AGRICULTURAL ENGINEERS’ YEARBOOK, and 
each member will receive one copy without charge. 
$5.00 per copy. 


The Yearbook will contain wide variety infor- 
mation, for which ASAE members have frequent 
need. The main features will include (1) roster 
ASAE officers, divisions, sections, committees, 
and individual members; (2) the constitution, by- 
laws and rules the Society; (3) standards, recom- 
mendations, and engineering data officially 
endorsed the Society, and (4) directory 
manufactured products that agricultural engineers 
will find helpful their various fields activity. 


AMERICAN SOCIETY AGRICULTURAL 
ENGINEERS 


ST. JOSEPH, MICHIGAN 
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For Farm Service Buildings 


HARD 


ROUGH TOUGH 


SENIOR CONTOUR NO. 


Improved driver-comfort one today's major 
engineering objectives and Milsco can help 
you step the man-work-factor your equip- 
ment with job-fitted cushion seating. Milsco Cushion 
Seats are the developments years experience 
designing and manufacturing heavy duty cushion 
seats for ail types mobile equipment. Our field 
studies enduring cushioning materials and con- 
tour body support may prove important value 
you. Write about your seating problem now. 


Sold Only Original Equipment Manufacturers 
ESTABLISHED 1924 


MILSCO BRINGS YOU NEWEST ADVANTAGES 


SEATING COMFORT AND DURABILITY 


COMMANDER NO. 1144 


With Without 
Fore and Aft 
Attachment 


MILSCO MANUFACTURING CO. 
33rd ST., MILWAUKEE 45, WIS. 


1893 


] | 
BRAND MEANS WATERPROOF GLUE 


. ° ° and machinery or soil and water field with in- AGRICULTURAL ENGINEER interested in 
Personnel Service Bulletin dustry, in Southwest. BS deg in agricultural design, development, research, or service in 
(Continued from page 790) engineering, 1949, A & M College of Texas power and machinery or rural electric field with 
Ss a Pregraduation experience with Texas Agricul- industry or public service, anywhere in U.S.A. 
tural Experiment Station and California Pack- Trained in agricultural mechanical engineering, 
electric field, preferably in New England area ing Corp. Cartographic aide. Veterans voca- States School for Engineering, Cologne, Ger- 
Trained 3 yr at Cornell University, College of tional school teaching, 4 mo. State board of many, completed July 1953. Farm background. 
Agriculture, 1941-43. Farm background. Man- water engineers, 44 mo. Married. Age 26. No Farming apprenticeship one year. Farm ma- 
aged chemical fertilizer plant 2 yr. Farm rep- disability. Available on 10 days’ notice. Salary chinery operation and maintenance in wheat 
resentative for electric utility 8S yr, including $5000 W-391-67 and sugar beet production, one year. Engine 
personal contact work with farmers and farm fitting and machine tools for gearing, 2 mo. 
groups, organization Electric Council, work AGRICULTURAL ENGINEER interested Single Age 23. disability. Jan. 
on new equipment and methods for area, design, development, research, or writing in 1 (after immigration for permanent residence in 
especially in hay drying, pasture irrigation, barn power and machinery field with manufacturer, U.S.A.). Salary open. W-398-72 
ventilation, and materials handling. Married consultant, or farming operation. Any location . 
Axe 32. No disability. Available now. Salary Willing to travel. BS deg in agricultural engi- AGRICULTURAL ENGINEER interested in 
$6500. W-368-63 neering, 1953, South Dakota State College. Farm design, development and research in power and 
background. Worked in implement business machinery field, with industry or public service. 
AGRICULTURAL ENGINEER interested in while attending college. Farm equipment sales Any location. Willing to travel. BS deg in 
teaching or research in farm structures or soil work since graduation. Married. Age 22. Two agricultural engineering, 1951, A & M College 
and water field with public service agency, any artificial limbs, no handicap. Available now. of Texas. Working toward MS deg in agricul- 
location BS deg with honor in agricultural Salary open. W-382-68 tural engineering with minor in gop cling 
engineering 1947, Kansas State College. MS gineering. Research experience in farm machin- 
deg agricultural engineering 1949, Oregon AGRICULTURAL COLLEGE GRADUATE ery work 
State College. Architectural draftsman design, development, research, year. Pregraduation experience part-time 
Assistant manager state farmers management power and machinery War enlisted and commissioned ex- 
tive association, mo. Extension rural processing field with industry Navy, yr. Married. Age 28. 
antiaircraft artillery. Married. Age deg agriculture expected Febru- days’ notice. Salary open. W-350-73 
Available on reasonable notice. Salary $5500. ary 1954 Overseer of cattle farm (500 head) , ; > RY, Ee 
W-367-64 over 4 yr. Wholesale sales of agricultural chem- AGRICULTURAL ENGINEER interested in 
icals, 2 summers. War service in Navy over 2 design, development, and research, soil and 
AGRICULTURAL ENGINEER interested in yr. Single. Age 28. No disability. Available water field, with industry. Some preference for 
design, development, or research in soil and March 1. Salary open. W-381-69 location in Canada. Limited travel. BS deg in 
water field with. industry or public service in * ane lalla agricultural engineering, 1949, University of 
South, Southwest West. moderate AGRICULTURAL ENGINEER interested Experience with Domin- 
travel. and deg, 1951 and Ohio development, research, sales, government, including small water 
University. Experience 2 yr as civil engineer; in power and machinery field with industry. development; one year on hydraulic and hydro- 
research soil scientist (present engineering, 1951, Kansas half year writing, revising, and final 
Limited farm experience. Married. Age 30. Farm background with Army Corps flood control reports; half year 
disability. Available Jan. Salary $5000. Engineers flood control work, mo. Enlisted reports and design drainage 
W-388-65 and noncommissioned service with Engineer aspects of large reclamation project. Present 
Combat Battalion 2 yr. Single. Age 24. No disa- rating GR 2. Married. Age 25. No disability. 
AGRICULTURAL ENGINEER interested bility. Available Salary open. W-394-70 days’ notice. Salary $4300- 
design, development, or research in power and $4500. W-404-74 
machinery with manufacturer consultant. AGRICULTURAL ENGINEER 
Midwest location. Graduate aeronautical engi- extension, teaching, research, sales, or service AGRICULTURAL ENGINEER interested in 
neer, Curtiss-Wright Tech 1938. Tool design in power and machinery, farm structures, or design, development, research, or management, 
in aircraft industry 4 yr. Teaching, one year. soil and water field with industry or public power and machinery field, with college or in- 
Design and supervision with farm equipment service in Northeast. BS deg in agricultural dustry. Any location, some preference for South. 
manufacturer 11 yr, with promotions to chief engineering, 1952. Farm background. Electronic Travel if necessary. BS and MA degs in agri- 
design engineer supervising all new design testing one year. U.S. Forest Service cultural engineering, 1941 and 1947, Alabama 
development. Married. Age 36. disability. Design and development with Polytechnic Institute. Graduate assistant yr. 
Available now. Salary $7000. W-369-66 equipment manufacturer 16 mo. War enlisted Manager of farm equipment dealership since 
and noncommissioned service 18 mo, in rail October 1947. War commissioned service 4% yr 
AGRICULTURAL ENGINEER interested in transportation. Married. Age 25. No disability. in Field Artillery, with promotions to Major. 
engineering or agricultural development, service, Available on reasonable notice. Salary open. Married. Age 35. No disability. Available on 
teaching, writing, or part-time writing in power W-378-71 45 days’ notice. Salary open. W-426-75 


COTTON 
FOR EVERY WHEAT 


“WEED L 


NEED AYING 
LIVESTOCK 


INSECTICIDE SPRAYING 
SPRAYING 


Air-Cooled 


THERE’S 


Over 400 
tips fit any TeeJet Spray Nozzle 
give you choice meet the 
need any crop and any type 
spraying. Tip types 
Power for garden tractors, mowers, pumps, sprayers, spray, hollow cone, full cone, and 
snow removal equipment, elevators and hoists, mobile straight stream. Try TeeJet Spray 
Saws, concrete mixers, compressors, feed grinders, Nozzles proved best the 
industrial and lift trucks, and wide range tools and guaranteed for exact 
equipment for industry, construction, farm and home. performance. 
Engineered and built the quality standards that 
have won acceptance for Kohler Electric Plants the 
world over. 


RELATED wide range 
related equipment such BoomJet for 
single nozzle spraying pat- 
Kohler Co., Kohler, Established 1873 terns feet wide spray 
guns for spraying trees, cattle, and scrub 
growth and strainers, connectors and 
fittings. 
For Complete Information write for Bulletin 
Patent No. 
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LOW 
MAINTENANCE 
FOR 
MECHANIZED 


FARMING 


Today’s farmer businessman, too. Naturally, buys 
the equipment that lowers costs and gives him the greatest 
return for every dollar. That’s why more and more designers 
farm machinery are specifying New Departure ball bear- 
ings. For New Departures support moving parts with rigid 
the very minimum maintenance! 


Every New Departure farm application backed the 
ball bearing industry’s most extensive research, engineering 
and manufacturing facilities, which stand ready serve 
the designer, manufacturer and dealer. 


NEW DEPARTURE 


BALL BEARINGS 
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EVERY MAKE FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Indirect Mounting Timken” Bearings 
Achieves Economies Combine Transmissions 


Indirectly mounted 
Timken bearings 


Lower transmission 
shaft 


HIS self-propelled combine transmission uses 

indirectly mounted bearings the upper 
and lower transmission shafts. This eliminates bolted- 
bearing cap and results these four big savings: 
cost the cap, cost milling the end face the 
unit, cost drilling and tapping screw holes, cost 
the holding screws. 


Because tapered construction, Timken bearings 
easily take the wide range radial and thrust loads 
self-propelled combine transmissions 
drive mechanisms. Shafts are held positive align- 
ment, assuring accurate gear mesh and smooth flow 
power. And Timken bearings hold housings and 
shafts concentric, making seals more effective. Dirt 
and moisture stay out—lubricant stays in. 


With Timken bearings, implement engineers can 
solve three their biggest design problems: dirt, 


NOT JUST BALL NOT JUST ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL AND THRUST LOADS ANY COMBINATION 


Upper transmission 


Indirectly mounted 
Timken bearings 


combination loads, ease operation. And im- 
plement users are assured longer implement life, 
less chance breakdown the field, higher speeds 
and less frequent lubrication. 


For more information about Timken bearings, write 
now for your free copy “Tapered Roller Bearing 
Practice Current Farm Machinery Applications”. 
The Timken Roller Bearing Company, Canton Ohio. 
Cable address: 
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